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TABLE 1 PIT WATER QUALITY SUMMARY 
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22 OO TARLING IMPOUNDMENT “©. ! 

Laseeg impoundment Seepage Rates <0 ER Tena 
when the “co | impoundment «a: trougt on-une «9S he amg = impoundment Nc 
oS Dresemth drasmemg Seance decommsssommng Tegan ‘he “aie © secpage capeurec from ar 
EFPS and SPB pumpbeck wells bes declined fom 57> gm oo 19) w 186 gow oo 1996. 
Ths decrease = pump@ecs cates reflects a cegucber = taslmg pore «ater seepage combtened 
eh apgrahest groundesic: = the Ratiesmase (ruich Hy drowrmograpta amet Excess pore 
water om the tashng s cxpected t© compietety Gram “™ Tune Closure 


Post-reclamanon seepage cates from seasonal mfiltramon of preciptamon through te 
reciamed ompoundmem surface are predicted © Se mmmnal (0 2S mr) and would result 
only 2 gpm of seepage over the |50 acre empowndment (EIS Secuon [V) However. GSM 
will mainte cxisting pumpteck wells as «4 conservative meamere 8 For purposes of 
esomating ong-term ‘treatment requirements GSM has assumed an inflow cm of 200 gam 
(mos of wtech 5 Rattlesnake groundwater) to the treatment plant dur to comtinucd use of the 
capture wells [hes sa comservatrvety hgh flow estate based on present purmpbeck trends 
result im manumai flows requimng capture and treatment 


Potential Seepage Quality 4s the uwling dew ers and owdizes tanling pore water quality is 
ammcipated to change from tugh pH water contamung cyamde. to lower pH ARD water 
Water quai:ty data show a trend of declining cvamede concentramons im purmpbach «e!! water 
fom 300 w S00 mel mm the carly 1990's w less than 100 mpl a preset (Figure 2) 
Cyamde concemranons will comtmue to drop as the taling drams and ARD condimons 
develop However. once impoundment No | ss successfully dewatered and reclammed. 
seepage rates wil] be mimemail (approumately | gpm) and long-term capture and treatment 
may not be needed for this aca However, GSM has conservatively, included monmtoring 
and continued operanon of the pumpbeck systern im its long-term water management pian m 
the cvert thet water quality impacts ae not fully mitigoned a the end of mining 
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[adie impoundment Serpege Rates [xling impoundment No 2s 2 140 acre ined 
HPOE amd compacted cigv) mpowndment eth a Singerdran wwem over the omer tor 
serpage Couecbon Al Goswre Galemg eater ey) Se spray -cvaporatied over fe mpowndmen 
ee w Geciliete dewatering and teeakdown of any comes! cramde «Whee Ge Gl 
reclamanes cap s =m place. « os demgned w acteeve oc@ cero mfilyapoe (025 a@yri 
“csullng om an estimated wtal wepage "ate on the order of > gpm = for purposes of estas 
veanmem flows GSM has comservanvety assumed |0 gpm of seepage from the underdru 
vem efect approwmates .sturai cecharge -ates on the surrowsximy Tena wien 
Exusmimg lmed overflow Sasms to the sou? of impoundment No - «til be used to meet any 
short term storage requirements for ether impoundmem “o | or int,«~amdment No : inflow 
These pormds have a surge capacsty of approxumastety 40 mihon gailoms 7 6 vears of |0 gpm 
inflow) 


Seepage Quafity | .ic impoundment No | tariing porewuer 5 anncopeted © deveiop ARD 
characterises as the tshng dewaters and acdifies GSM will be stalling a [NCO system 
for cyamde destruction i@ the impoendmeeet No. 2 process cop "hs and Ge qe 
cvaporanon =i] ciomunate the seed for post<iosure cvamde veatmem ARD may uituraety 
“cwull on seepage quaiity amular to pet water or waste rock Gump seepage 
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Con Weer Beck Dome Seepeee Eotemetes §396 Saeed om cxcevatons of Ge custng 
: cortheast dumps gummg Ge FM grows Teme ot um notre Tomtonng & 
GSM. @e ease rock dump fo mt appees © % Sucharpg eepage © prowndeer 
Medetmg © he EIS | Appemdia | cstimases chat amy) eeepage ©) growndeaer ‘rom ofitranng 
precapetaneon = the East Waste Rock Dumps would at occu for © w SO veers gue w Or 
expected o~ afitrapon rae rough che rec iaemed Samos 0 )) gpm are) ant he presen 
: of bumdreds of feet of auervemmng umatursed matrna adowe he «arr ate | 0of heron 
seepage from the dumps cow ofomatety occ eventually com feng a ota of) gem Dae 
oe Ge prechcted jong-eerm ofitrapon rae of OS nt) However dus wepage sow mm 
euh amivest groundwater and ARD would be fully stemuseed ethers the calcareous 
: Bozeman formance (EIS. Append J) 


Sempeme Ouafity Anaivess of poreeater fom ciasmed Sumps prove the Dest svasiadee 
cstumase of long-term waste xa werpage quaity Orumied data tor wife comcentrapoe of 
porewater samples s grven by Schafer (1995) @ GSMs |995 Hard Rock Mimeng Perm 
Appecapon Based on tus dma sulfate comcemtrapon in rec iaumed dumps vary fom 26 OD 
tw 90 ag. Frm Ge Gee Ge BFS (Appendix 2) ces oe overage cli 
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TABLED SUMMARY OF WASTE BOCK POREWATER METAL CONCENTRATING empl, 
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TABLE 3. PREDICTED WATER QUALITY FROM WEST WASTE ROCK OULEP CAPTURE WELL! 
” West Fark 
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Coatingracies for Capture and Treatment of West Waste Rock Dump Seepage The 
capeure wells would be completed m the bedrock aquifer and would target preferennal flow 
paths along maor structural features) Previous prt dewatering assessments wc the bedrock 
aquifer by GS indicate that pumping af relatively modest rates can produce significant 
drawdown over distances of greater than S00 feet. if the pumping wells are sted with regard 
to geologx structures. The rate of capture will be a fumcnon of permeabulsty of the bedrock 
fractures The capture analysis im Appendix | assumes a fracture permeabulsty of 10 ‘cm/sec 
over 10% of the area’ GSM has provided for tagher permeatulity m thew contingency demgn 
(10“cm/sec) which would result in a capture rate of 77 gpm. 


38 WATER TREATMENT 

GSM presently operates a small-scale weatment plant tw weet ARD water fom pu 
dewatering. The weated water is then used im the mill process corcumt, §=Under GSM's 
reciamanon plan. a permanent water treatment pliant would be designed and constructed just 
prmor to closure to treat amy discharge from the prt. waste dump or tasling mmpoundment areas. 
The permanent treatment plant would use lume neutralizapon technology for metals removal 
and would include components for cyamde removal A detasied descripmon of the proposed 
treatment process 13 presented m Amtachmnent 4-| 


The proposed permanent «ater treatment plant would handle flows from the dewatered prt 
Tashng impoundment No | pumpback wells. Tailing Impoundment No - underdrams. and 
water from the West Waste Rock Dump capture system = reated water would be discharged 
through an infiltramon basin to the Jefferson alluvial gravels south of Impoundment No 2 
Contingency water treatment requirements have been developed that would accommodate 
addymonal flows from the proposed faciipes as wells as flows from the East Waste Rock 
Arca. The expected flows. demgn flows and contingency flows to the treatment system are 
summarized in Table 4 As mmdicated. the desgn and comtingency flows are several times 
bagher than antcxpated flows under the Proposed Acbon The quality of potennal feed water 
to the treatment systern 1 summmarniued im | able §. with and without contingency flows 
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TABLE 4 SUMMARY OF TREATMENT FLOWS [IN WATER MANAGEMENT ANAL YSES 
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TABLE S. ESTIMATED TREATMENT PLANT FEEDWATER @ ALITY AND OUANTITY 
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The quammry and quaisty of feedwater w the restment svaem eoll vary over Ome m response 
to changung bwdrojogx and geochemmcal cond:boms in the pr. empoumdments and waste roct 
éumps Asbcipated umung of flows ss summarurd oeice 





© Pit Waeer ~- At the close of operations. pit dewatering will coase and the put will be 
allowed w fill w the S050 foot ciewamon There should be no discharge to the resumen 
system from the pu for 20 w 30 years based om the csumated ome for the pet pond 
reach the S050 foot clewanon (Hydrometncs. 1995) Approxmumately 54 gom would be 
pumped and treated at thot ome 


e Waste Rock Dumps - No seepage ss predicted from the waste rock dumps for a icant 20 
t 70 years based on models presented im the EIS. This eeflects the mice Gee 
predicted before sufficiest mowture would accumulate @ the Gamps and produce 
seepage. An estimated S52 gpm would need to be weated as 2 result of groundwater 
capture from West Sude Waste Rock Dump 





© impoundment No | - It has been conservatively assumed thet weammest would be 
required at closure. but flows are predicted to decrease subdstannaily beiow the wutial 200 
gpm esumate over ume | reatment pians assurne |() vears of post-muming ‘Testment for 
cvamde. after wtuch treatment 1s for metais only 


e impoundmem No - - insmaily. water from the underdran system wil be collected m the 


secondary comtamment bawms and spray evaporated antil the alings dewater. The 
conservatrve long-term flow estumate 1s |0 gpm from the impoundment No _ underdramn. 


tstmated seepage vrends indacate i:ttie or no ARD treatment demand ummedhately following 
closure. since Guring this period the pit is filling w 5050 foot clevation. seepage fom 
impoundmen No > 1s bemg spray evaporated. and waste rock dumps are not vet anncmpated 
to be Gochargemg The potenmal for these facslimes to generate excess water will crease 
over ume immedate treatment of [00 gpm of flow from the No | impoundment s inchaded 
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as a Comservanve measure at closure Seepage flows and cvamedr comcestranoms are cupected 
to decrease over ume as a resuit of proposed dreatenng actremes m thes area 


Cv amde Testament 5 nctuded as a short-term (|0 \ear) Testment commngenc) should ressduai 
cvamde smi] be presem after closure in addimon w vesument commagencers for cvande. the 
water resumen analyws aiso inciudes comungencoss for wtrase removal if presem from 
Vamde breakdown However. ths astrogen source would be expected to decrease over ume 


As wcated in Tadie 4. concemtrapons of nstrate-astrogen n ferdwaner should be below the 
~S mgL non-degradspon umst for ostrate-astrogen m groundeasrr under assumed flow 
condsnons. The actual concemtrapon of atrogen ss likely w vary depending on the reianve 
comtndwnon from cach source The conunagency for otrac vestments provided m thre event 
that munai flows to the (Treatment system ase derrved from a hagh concentrabon source. 


48 MONITORING AND IMPLEMENTATION OF MITIGATION 


GSM has monstored groundwater and surtace “ater cond:bons in and adjacent © the mune 
ste smce operabons began. and will conmmur to do so after mumng ceases. The current 
momstomng pian ( Amtachment A-2) was developed jomtly wih MDEQ and BLM over the past 
fifteen vears of operamoms. [t imcorporates the most current knowledge of hy U"ogeologycal 
cond:bons and consaders past and present muming acuwines) The monstorng pian targets icv 
monstonng sites adjacent to mune factisbes. emphasizes seasonal monstonng. and uses 
indbcator parameters to detect potential water quailty changes. 
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41 MONITORING OBMCTIVES 
Waar resowces momstonng 2 GSM has ir follow ng oOyecuves: 


. Enebée raped drtecnoe of potrnnail Changes mo Growgx combnons 

. Monteer key locations Get copresemt gpecific oGowretig~eghkk eas 
Er ahem and doengrasen of mune tacos 

. ORwmn dma © mappor mune engineenng ans tacit) scugn 

. Prowade a long-term proyect data bese © Socumen Mvdrotwogx combnons 
through pod reciamanon 

. Docwmem comphance ewth sta and federa eater quaist) ses 





The general categones of wees monmored conus! of wires adjacent © wing mooundmenn 
wees ahacem %© pet and easter cock dumps and off-wte and becigrownd aes wires | etach 
wnctade prrvate resdences) 


41.1 Moenitering Schedule and Mentoring Sites 

The GSM moanonng schedule | Atachment 4.)) mchades parameters that sere conusent!y 
éetwected @ prewous years as «cil a mhcator parameter that. although ot occessaniy 
present i some areas. could be weed w detect changemg water chemeetry For matence. 
setevted wtes adjacemt ‘> wailing ompoundments are monstored for imdacator race metals © 
devermune of ARD may be developing a5 Gulung maternal drams and becomes or dued 


GSM aiso «5 seetung authornzapon trom MIDE to allow for groundwater moung of pownnal 
longterm sources of discharge assocusted with mone facoes (EIS Append 8) Once 
Mung ZONES are approved. the monstomng xhedule eri] be revesed w inciude the expanded 
Parameter ist for the comphance wires along the moumg fone boundanes 


Lake the parameter lst, the monstomng frequency 5 Dased on prevous momtonng resuits 
For the majonty of stes at GSM. quarterty monstommg has been determuned to be the most 
appropnate imterval t© odserve seasonal :anaboms .c amirent combbons) les frequent 
momtonmg = performed nm beciground arcas. and Tore frequent momsionng 5 cerformed 
axhacent © the wiling empoundments and # icv .cabons adjacent © waste rock Jumps and 
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che open pet © prowwds for cart) Jetecbon ad mbgapoe 


The eater sources monstonng wies (figures A! and Al m Amachment A-:) sere sciecerd 
© Tepresem parbcuiar Mvdroiogx umts and provide good weal coverage across he came 
propect area (“hese wees also have exther 2 good brtomcal data bese. or are located @ key 
tydroic,.- .capoms adjacent to mune faniipes «The seiected groundwater monnonng eeils 
are «creened a dofferem depths Seiow the amd surface © cmsure adequate coverage of 
‘vdrostrangrapix «meervass and groundeater flow paths erthen che general pon of the 
mame The GSM project area shown a reiabon © the reponal wopograpiac bydroiogxe 
setamg on Figures A} and A4 m Amachment 4-2 The reponal drumage syuems ociade 
Comrow Creea. Sheer Rock Draw. St Paul Guich and the Jefferson Siough Jefferson Ruver 


412 Prepesed Expensice of Mentoring System 

GSM presently monsters ower [20 water resources wtes. Apprommmately [8 of these ae 
groundwater momstomng ecils drrectiy adjacent to and Joengradbent of “aster OCA ates 
The wells ae completed @ wares depths withee Ge bedrock acpf Sooeeee 
nvdrostrangraptec umts. and in alluveum. coiluvrwm on the cast and west udes of Bull 
Mountan Upon approval of GSMs proposed amendment. GSM tends © construct 
approuumaic!y © aew montomng wcils along the Jowngradent penmeter of custmg and 
expanded waste rock areas. The tentative locamons of the proposed monstonng «cils ae 
shown on Figures A! and Al im Attachment 4-2 


The temanve wei) jocapons om the west ude of Suil Mowntamn are Dased on the presence of 
geologx: structures ientified by OSM. The cust qumber and locates of Ge ocw 
montonng weils wl be based on a bydrogeologx mvesngamon of the bedrock unt 
downgradiest of waste rock apcas The ocw wells on both cast and west edes of Ball 
Mowntan wil be constructed according © Montana Board of Water Weil Contractors 
specificamons and will conmmst of 4«nch ameter PVC pepe ecth a performed mterval 
berecen 40 and | 00 feet jong t© ensure that a suffioent aquifer tectacss 6 mondtored 








4 











GSM aso atemd © comma! akbbona momtomng «ci 2 comumpon «at MDEQ 
euthonzanee of gowndewer moung somes (EIS appends 5) The coat seme and 
jocamoms of the muumg fone Compuance *cil) at acer #2 hs Gm pendng moung 
2O6¢ approval) Sut woud Lact) Comms! of © © § new ecils atomg he cam ouch and eee 
poumdanes of the proposed mung comes 


413 Leag- Term Meaterng 
Mowmtornmg «til Se comducted as per che x fedue 2 \tatemem 4] Sunng operapoms and 


after maummng ceases The longer. post “tu.amatbon Tomstonng sow [onmmwr wan) wat 
cme that «¢ s a0 longer requred D’ the agemnoes (8 ch age) Comourreme che ong-ermn 
momutomng woud LActy © x a reduced ‘Teguem) om/) performed @ icy wits abacem © 
reciasmed mune fackemes and (or qumg come compmance and chade wie-specofic. icy 
wmcator parameters that efit poersmal cocharge wurces ¢g (RD wslung wepage. 
‘Teammen mam ef" ven 


41.4 Dees Asaivws sad Reporue: 

GS** a@eraihy revvews monstomny ‘ewwits monty rend anaiyws thal compares the most 
rocemt water quaity data euh data Collected over the pened of record §=\] mommonng data 
ae presented eth aarranve cuss of data cterpreGcwr 9 USM ss Annum Repor © 
MDE Q amd BLM Mommonng. data anaiy ws and annua eporting sows! Conner Grow? 
post-reciamabon amt) ey are ao womger ‘equired che agemocs 


GSM kas and ell Commaye © proenptly aoe) che agen: shows the rend amaiy ws jewet a 
hamge © eater quality due © GSM 5 operapor. he ksiowong aeps owtlne (he procedure 
chat ell be when Summg operamoms amd poi emiamateom § OSM 5 mom) data rend 
anaiy ws GeRn hes an aoa “Te 


| Resaspee (The warns) fowug 2 Suamge oo eater guaet) el Se ommedaert) camped 
of the amoenasows cewwdl s owt 9 he oma ange of amteen  ananon 























> \mcrease Momsonng freguemy Ocpemiing on Ge otuerved change = can quai) Ger 
wapeng Coowem:) «ofr was) Woemg fe nenge me ow mirenet © corn 
Soh + mon © meee fe oe Torr cern at Swe Gr neg 
To 

\ Verthcamee of Change @ Tremd GSM ell perform agmemca anefyes (aang « MDEQ- 
ADU ed Teed of fer data et for he ear oe gurwe & cen and dere Oe 
age Range 9° eer Queer) Tem 

4 \gem,) wofcanes ad onmudtapee (poe vervficapen GSM ell auemechanety aoe) 
MDEQ and BLM of Gr change @ eaner queer) comimer = keh) © exceed epphceiee 
Caton CCUM AD ad OggeT TEe™ene (<a ReRAgemEs TengsOe 
eases. NM oe) Comma eth fe agemoes © deerme Ge appropre coww of 
amor oO Germ amd or tenga Ge sowcr of Nangeng “ener quae 


42 IMPLEMENTATION OF MITIGATION 

9 omattapen eth MOE amt BOM OSM ell Seg ompeememanen of he aggroprnue 
satey Tanagrmen (ormgonen amd or canngem,) Teese ae grurted o “omer of fe 
<atet anagem ent man Cor he arems) @ereong cenfed .Ranges 9 seer guest) Tend 
ONememng oo he area chat. tmeong fe onange cotter groweany ceerceptan mengeng 
4 Sate TeStment Galt) of eae of AatEre aemustRe <item + eegnened THung come 
« Se che tenganor approach Wwe Change aor eve: fat souk! ngger tengsnor a 
jew rmmed 2 Semon | of tes sane, management par 6 a oce 


Open Py A Teme of cm reamng [Omcentrspors 9 .onsmtuent owtade of fe aorea ange of 
aepteent ~aneT guaity Tom pet area weds sy) Se uae os he Sees © deerme ( AAD « 
cTegTaeng may rom che Jewasered pe Po wee growndeaer merece aso coud 
venhed “Ranges © drawsx graben poemmemerx arfae) surrounding fe pt 
Mengatee frowgh mcreesd Geeaenng «il Se oompemened ( he vend mdxsurs 2 
ae Cor ork Omar eth wear Cguremens ¢ g sodegradsnee we) 
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{ growmdemer .onsptuem fom ees amg Oe Quem ofenmewr ai mee © fe 
bowery of 4 dewgneeed meung come cuceed fhe eoremxal maaemem predawd 
comentrapoms of ARD ¢ g sulla. mewn ek Oh OUP. of the worm cane Dased om Jestame 
fom wwree) oe decried @ IS Appemdis Oe 00") crceedamece oll efether Ge mode! 
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Wem Dame Bonk Veen ke he cast was A Compe, growumieater sll 
momtored fom custing amd propeeed wes asomg fe perumewer of he eeu sas Ak 
Omgee, wed cast at wes Lamas. omg fe wee Nia 4 am agpresed Tring cone 
aad open oo wrewen aeomg Oe gyro umes groweeteerr low ech Magan 
rMeres  wepagr keer ced Creamer oe Oe mpermemed 6 ULL) appear oe fe amd 
arte a ohe oamp we growne ase .omststuents (rom ee: amg fe Suen penemewr 
ai madeay © fhe wenden «4 Urwgnene Tm Come Clee fe feoreta a Taam 
preduted comentreampoms of ARD ¢g seiaee ome ek OU of he ei pected .ase 
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results of the analys:s would then be used to determume the addsponal acnons 
needed 

3. Source Control - Appropriate measures to control the source from the land 
surface would be taken These could include changing the current land use 
practice. placing addmmonal cover'capping matenals ow 7 the source. andor 
controlling surface water or groundwater recharge entering the source arca 

4. Maung zone Mod:ficanon - GSM and DEQ would determune if a modificanon 
can be made to the designated mixing zone w address the parameteris) of 
concern. 

S. Groundwater Control - Site-specific groundwater control systems would be 

6 Monstor - Monitoring would continue according to a revised plan to verify 
whether conditions have stabilized or improved 


58 ESTIMATED COSTS 

Costs were developed for monitoring. coliecvon anc treatment of seepage water under the 
proposed acvon based on long-term water management comuderanons descnbed in Secon 2 
Capital costs. equipment replacement costs. and operating and mainienance costs are 
summarized in Table 6. In developing these costs. GSM has included all direct coms for 
equipment replacement costs. and operating and maintenance costs are summmanzed in | able 
7 These costs are conmdered as general estimates and are based on published engineenng 
demgn cost books. GSM constructon expenence and best professsonal yudgment A detailed 
breakdown of treatment costs 1s provided in the water weatment system demgn report im 
Amachment | to this appendix 
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TABLE 6 ESTIMATED COSTS FOR CONSTRUCTION OF WATER HANDLING FACILITIES 


PaCuLiTy cost DESCRIPTION 
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DESIGN AND ESTIMATED COSTS FOR 
WATER TREATMENT PLANT AT 
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DESIGN AND ESTIMATED COSTS FOR 
WATER TREATMENT PLANT AT 
GOLDEN SUNLIGHT MINES, INC. 


L. INTRODUCTION 


Coad Sega Momes GSM) aa coguire 2 Sater Teste noarm © ‘emove mma ant 
"DS for neenna omg-erm swore of tune fecherge SM cnguneers deveioped 3 
Dretmenarn Jowgn amd .o8 camuapon for a ume precertaboe Treatment mam More, Wl) 
Hy gromettcs cc ceed ihe preimmune deuge amd “coommended vere Texixatom © 
omgrove vesumem cffectveness, cehatebty ad overs) omg erm coe of cenerwep 
|My@romencs | 95a. | 9%) 


Nn ceper ugdaees fe carter Jewgn and uorpersee: addons sformanee chat rile 
OSM. Sewt esmmaer of 9 long-erm caer ceammen weds | Specifkal’) fs ere 
mhirevers 


© tase Soe and eaner quality cformanor (on eater equrrimg Testmen 9 Oe 
roe caed pear 


© SP OS OM SSE CeQuEnng Team 


© | RtRgET ) TeSINEE Teasures amd COSTS © MORN CON Gem amoes me. aaed 
ecch teaamen cflect vemess amd outure eaner geet) arm hoes 


Wwe trap ferences Semeeen fes ccper ax! Ne cer cous ceperts Hydromenrns Se 
1) ae 


© Ltn of Oa wepage Tom fe west sass "Rk OeRpeeR HqErng 
reument cor OS aad metas 


© (jean Af asaamed Testmen oo mings Townend 0 water or ade 
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e inctumon of comtuagenc) weatmem measures to handle potential seepage from the 
cast waste rock complies 





e imctumon of comungenc) treatment measures for nstrate removal (!mpoundmer 
No | water only) 


Thes report describes 


| Umereased flow and eater quaist) from potential long-term dracharge sources 


2 Prelromery cffleemt lets beeed oo sondegredece eles ad abe 
ground ate: guairty 


3) An evabuamon of proposed eater treatment methods and demgn comudenng 
a) The veatmer method used to meet the proposed achon plan 
b) De atelety of the proposed treatment piant to meet effluent jemets 


4 An evabwanon of Comtngen) (reatmen measure «tech may miude testing of 
Passive (eaten sy erm 


S Estumased capetal and operating (ost: for meenng actor plan requirements and 
moorporatimg ({ necessary Comtingem) (reatmen measures 

















2. UNTREATED WATER FLOW AND QUALITY 


Accordumg to the GSM 5 best estumancs. three sources of water wil! lskety require perpetual 
weammem They mclude pe water. seepage from Tailings impoundmemt No 2 and repage 
from the west waste rock compicx in general. these sowrces can be characterized as typecal 
acod rock Gramage (ARD) having a pHi of > wo } and retamvety Ingh comcentraposs of metais 


in addepor to these sowroes other sowrces of eater may aiso require veatmmem They mctude 


seepage eater from | a:ungs impoundment “co | and the cast waste rock comple: Specific 
measures will be euplemeneed w cles Sow Gorm Gee soerces However. a 


comservatrve mrasure GSM assumes there «il be a homg-term need w ora ARD éucharge 
aeuxugiec arth the south and cast {lama mampeect ee!) svaerms adacen © impoundmer 
No | 


io adgebon wmce \vamde Comcenrspom mm impoundment “So evi! stety decrease © heice 
aexopemes Quharge ames ™ che ume the vreatmen pean hecommes operaponal (cur © 
natura Segradsbon) (\amde Teatmen 5 sot antxopesed Hoecver Commngenc) vestmen 
plans amd costs were mxchaded @ tes report owe the cffectweness of sowce regucuce 
meme and nature Segradabor of .\ amede @)) Oot Me anew unt amet 


Tse 2 wearin che anboonmec anc (ommngem) vestmen mart nffuem flows and 
emer gua 
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3. PRELIMINARY EFFLUENT DISCHARGE LIMITS 


The goal of the weaumer piamt ss to produce effluent quaist) that 15 equal to. or beter than 
the receiving ambicst water quality. GSM is subeiting @ application w DEQ i& 
authorzapon of groundwater mung rones for potemual long-term cune éucharges (EIS 
Append B) The veatmem plant cffluemt duscharge imets are Gemgned © comply wath the 
Morsana nondegradspon rule beyond the desagmated moumg sone for the reammem plant 
mt. trapon pond 


For purposes of thus report. we have assurmed that amieent «ater quailty ieveis for metals 
(Tatée .-1) must be met A detailed explanapon of thus amivent «ater quaisty is avaiable m 


the muung zone report (EIS Append B) 











TABLE3-1 TARGET EFFLUENT WATER QUALITY 














Paramete: Mean Mean 
(mgl) (mpl) 
pH 72 71 
TDS 1935 ise 
sulfase woe ~s 
NO,+NO, 4) 6 
umn 0! 0! 
aomon nd od od od 
arvem 0.005 0.005 0.005 0.005 
senumn ol ol a! ol 
hery (lsum od | od nd 
adem 0001 0001 0001 0.001 
copper 0a2 0.018 001 0.03 
hrormusn od od md md 
wor 003 0.03 003 003 
cad 00! 001 001 001 
nangancse 0.013 0.012 001 0 G2 
mercury md Ls} ~d od 
mckei md om! ~ md 
wietean nd md md md 
ulver 0.005 0.005 oos 0.005 
chain od od nd bE] 
nm 007 oom oa 00s 
NOTES 
All comemrapons m mg lL 
( ocentrapoms Cakcwiated froen most recent data for tow ecils 
At <1) Sa me 
owe (wis?) 
ow. (wiz97) 
ow.s (wir 
ow. (12269) 
od ~ © data for thes parameter 


Retow dewet \ abr repiaced h the Grtechor ume for (ak visboms 














4 TREATMENT APPROACH AND PLANT DESIGN 


\dead eater weatment facies cpio lechmoeogecs that are sumpee have the fewest posmbée 
veatment aeps are cou-<ffecn ve produce Ingh-quait) cffluemt and are commstenth rehabie 
with few operatenal problems GSMs prmary cesmmemt objectives ae w achieve 
cCgulaton Compuance rtguirements. «fech im iude veatmen for metais and weal dssofved 
sobds (TDS) A sumber of weamment opmoms «ere conmdered by GSM and as comsultemes 
for comowal of TDS and metals fom commingled ste wares. mchading chemical 
precipitation. son exchange and ceverse camosis. Based on feed water quality, process 
Compioun and wie-specific comdspom. chemecal precaprtapon «as selected as the most cost- 
effectve and reiatie technoiogy for meeung acbon pian requirements Thess process sould 
also mcorporate a proven methodology for producing a “tagh densty shudge (abou 20 
percem solids versus } to 6 percem solads produced m a comvenmonal lume precopstanon 
process) Shudge produced from ths process would then be dewatered and landfilled on-ate 


le addition. severel addco wesmmest eeps were sclected as contingency meamres for 
wreatmer? of cvamde and ortrase stowld ‘reatreess for euther of these parameters cventuaily 


hecome necessary 


(okgen Sanigit has ssecied thes (reatment approach anc pia Geugn based on Conservative. 
prowen methods Low-mamienemce paserve Gestment systems. wiech ae capable of 
nevtrakzmg ARD and removing metals. cyamde. ortrate and sulfate. are aiso becomung 
widely used = Because of thew aesthetx and cost advantages. GSM may also comsder pelot- 
«ale testing es type of (resumen svaerm 


41 TREATMENT TO MEET GSM PROPOSED ACTION PLAN 

The prmar demgn charactenstx: asex ated «1th pet «eer amd future ashing: eater quality 
@ Ge Golden Senight Mine ote we Ghee presence of acuity (pi < 10) aod gh 
comcemtrapons of TUS (most!) suilase) and metais in akbmon the Ingh concemtrapon of 
Sewotved ferrous cco in pe eaaer eas (omsadered in the eater (reatmemt pian deugn 











A scvurmex Gagrem of the coure veamment process ss presemecc = Figure +) he process 
comsasts of 


© Mydrousde precopmamoe of metas « pli 105 

© «Ag qudspoe w cosver ferrow fe w ferrx ron 

e Plocculsmon and clanficanoe 

© «6Studge Greatenng and ésposai 

e Acwbficanon of effluent w meet dscharge pti lem (pti 6 w 9) 
© Discharge t an nfilranoe pond 

e = Dewaserng of shudge in a filter prev for on-wer landfill Gsposai 


Treaumemt ofyectrves are to produce effluent quaist) equal to. or heter than recerving améeent 
groundwater quality (Tabie }-!) The following secvom describes cach of these resumen 
@eps and ampcapeted effhuen water quail) 


41.1 Mydreude Precepstatee sed Aw Ousdstee 

Hydrosade precapetamon = a common method of removing metals from wastewater |! «was 
chosen because ¢ 1s normaily effectrve. and reiatrvety low om capetal and operating costs | Pt 
water eth a pti berween © amd | oer] be supphed to the ae vtralizamor tama derect!) from a 
pep sateen located ao the pet (Figure +1) The pif of the eewralicetoe wank will be 
mmasmtamed at |0 ‘ usemg a pti semua and feedbaca Comtrotier to adyust the flow ~/ ame wurry 
© the alkahzapor amk = Alhalizapor tama Gur «ill overflow ito the seviraizapon unt 
Compressed ar ell also be suppeed to the aewtraiizamon lam& to Oude for in Oe process 
eeter Onadapon of wom from the ferrows form to the fern form «il stateiuzr the wudge for 
long-erm storage m the landfill The addimon of ar tw thes tama at pl! | 0 ‘ showid also arp 
am) atmoma that may ull Se present on the Glings water he nevtraiicamor tant eel! be 
naffled and sgriaed 
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Lame wae oeol Ne agomatmal peperes oa om sang mem OO Ga eee 
Coen of 2 GME smorage wo amt feeder Ue waking ee a eT pp OOP omer 
oul De pmewmetxad) Comeeved Tom Tub) ceo Or aoragr um) 4 rota cae eal sang 
ame Por Ge ee mo er ame awa Gee 8 heTt a ume war eu! Se prepared mang 
Qe av ume ew aervur eset 4 pump esl) Comme) oc amet wer iaked le) 
Mrowg? a pegeng wep eet? porto Gren! kb Or shee am @ touted © Te 
oe tt 


Coevennonm Svdroude pre geismon proces Smad) produce a wudge etn a ven 
Sfheowt w wre ad crear he Suk ot ee metas of he pet eae ee come 
Ie@reud: precipeapon wung the Hag Oem Sage HOS neees of a press emma © 
a The HDS process sa mene peri geigmor prowess eft Ranges Ge A wa tr ot 
Qe wudge and mates «¢omech camer» Sewer oie he HOS pree 4 porhon of he 
Precageimed weeds omnes epee are he eka ame eters Ne ead tm 
em ame fe Ges amt ome os adeerted om he woe sunige pees © pede 
whanzed wantge | (Vkanced wendge 5 hen weed © cae fe ed on he newer ame 
precnagetiase metas Shen prowess eae on! shared Suige Om me Coat fe eartae 
he parta ies we he Pe gwuaee teres we groe oO am Clesting parte cathe thar mn emtemg + 
ore one) hes results @ growth of large’ parties «tah ete femer amd ae camer w 
jremer har Convenmons meta Pedro unde cmdge | (\neciner adv amuage (oe LS perce 
ee eh ee Se 
at as peng OE. amd parm as ee) a che inf liramen ponds 


412 Peer etnteme. | lervin ete sed Dew ber ge 

The wed muned srry oo he wetrencatee tama thee overflows & 6 “Lac amng lanier we 
come mre leering ends meer etiong | gure} 0 PM vemer ‘kan usamt ee te 
mewred © tee cuarfer “kei weete ame ang 8 ETN meme Ome etm ee te 
aaomaet) prepared © 3 pe yor make wp cy eeemm fs em meet Oe ree 
fwodrr wad “ewer? © feed Gem Se 4 ke mg ee eee ae 
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Ome ae peepee | (Ne Ge po mer sown fe aged fr mute ell te 
Ce meta) TEmserred © a po mr somo leed mk 


was Som fe anf esl fen bow & grew ws fur pod fr Oenarge | gure 
#1) The pf of Ge Gece stow 10.5, eal be ade’ Goemeed Greg? adder of 
wet at wt werthow: Ge carter Acad esl Se supped Pom s aorage ame Growg? s 
REET Ing TREN seeng 2 et emer am Lommonier  Settied suadge es Oe ecrven 
com one Romo (che Canter Growge 2 adge woe pap 4 perme of Gee sundge oul 
ted 6 Ne akaticamon am ew ke comand om © 4 Sudgr Gorage ame 


41) Stuntge Deesserwng cod Dupesai 

Seadge sl NO enged perenne) Som Che morage ame 608 ho tyaew pate eT press or 
tudge compremee and Geeeering Pileee Gee Ge pre ot) be eevee’ & Ge 
werenzoewe ane and mods eel Ne codker wed a er kam om ete at 


weaned wudgr <)) Se Temagerwd mat em Gur mnfen Som ne ces 
ream 0 adits | some eetinen | asiemgs imgenemurmer: * (Ngee of unig aoDes cn acm 6 
Seured Ome fe ongenaedmernt os egeertes 28 oe ermagr etm eam 
monnormg sel wreork Same Ge amendmen = ated) OW Capped where fe 
vesumemt Mant s operstemm ¢ evll Ne wireser 6 cw cement ap. ae ote 
scemered seadge amd Gre euap he desturted wre eo) Ow ee ee wg ee 
«@ @murted @ Agpemdm ( of USM 5 EIS 


41 4 Netmmmeted Prewees | weer om 

SS oN Fee er ener mm Rage ee Ne ostaled ened Comer ong: 
[ern pertormam: amd cevven sense of 6 er dem arge ame during eerste rermess 
ows Ws emer pene ome pmtage el Oe egethe ofl est eee 
~~ a MAE CE ke Ones Gar wp aml Gee en oe aN 
2 et On rg 6 ON Rees Peres 8 te reer of agengenen 























fasbuse or operamon outmér of Ghee opemum como! lemme: Ge proces i Oe automa) 
tims down w preven cffluer: gual) from cilceding Qetarge om Oe a 
compo  rowtune for permaamem: vestments pia) het gt Touro 2 | clus) producer 
effuem quai, evthus mec fied cguiaies om 


415 Predicted Quaiity of Treated ARD Y ater 

Predacted eaner guaist) trom GSM) propenec weatmenm maa ak. wm ila 
eeter guaist, of wemed pr eater trom mer | ae teetamg eS’ operating peer pea 
we shown = Table +) in general the Ieghes weatmen cflectwenes 0 ¢ cece meta 
TDS and sutfime concentranoms) «as acterved # the Sewer wememen pt 0 Remus 
water guaist) froer ai! testing me: Hew Av aiatmc cotimemagy BAT reguremen Utne? 
good metals removal em acterved # al) pti atees Wows So Westmen ft ur cee © 
sulfae and TDS removal uniews 2 fina’ weatmenm pH value of © of prem <a steamed 
Ad@dmonai metas, TDS and sulfaee removal ae ceased «= maghe {me pt atu 
10.5 


42 CONTINGENCY TREATMENT MEASURES 
Comungenc) weatmen measures for (vamde at owire sere Gevcoped 6 adres 
uncenaimbes asecxisied eith sources amd guar) («ate “Ogurrng "eaten on fe Suture 


42.1 Cyamsde Destrectioe 


Shon term treatment tor.) amide present on impoundmes 0 puphm sk ee) sme ome 
he required as a conmtingenm) measure amede @)) me Oe CreEen of | ashemg) (mete 
No . water unce tailings evil he wrested for (vamede fefore the) are domcharged oh fe 
impoundment. and tailing eater Sramenmg fro che ompoundmen & omer SO rr 
evaporated over the umpoundmen wurtac 
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TABLA S13. FIXED CAPITAL COST ESTIMATE FoR 
PROPOSED aC TION PLAN TREATMENT FACTLITIES 














S12 Contingeacy Treatment 

Metals and TDS 

As a comtingenc) weatment costs were developed to weal tagher-than-cupected «aie flow) 
(Tabie 2-1) comtasming metals and ngh TDS Assumpoons used m che capetal com estemaers 
for metals and TDS weatment were 


© The hydraulic capacity of the water weament plant will be 400 gpm =A larger exces 
Weatment capacity was sot added because the expected 39) gpm © aireudy « 
contingency 


Total cost estimates for the weatmem plant were established based on percentage of 
delivered-equipment cost (Peters and Tummerhaus 199!) as discussed m Section {| | The 
major equipment |ist and costs are shown in Tabie S-4 


Cr amde Remo al 
Assumpotons used in the caprtal cost estsmates for cy amde treatment were 


* Approximately 200 gpm water from impoundment No | will require wesunent 
Cyanide will not be present in Tailings impoundment No. 2 since tiling will 
treaied for cyamde before beung discharged wmto the impoundment. and Usling “ater 
will be spray -evaporated at closure 





* Cyanide weaunent will be performed a pl 10.5 (most conservative), metals removal 





will be dome at pH 10 5 amd water dim harged to che infiitrapon pond will be pHi 6 to 9 


~ Hydrogen perousde «»! reduce the wtal concentravon of cyamde m tasling water to 
O2 met 


+ Aer year wn. Ge willing woter will heave «2 lower pli and require continuous: 
wesument for metals removal Metals concentraons will be as shown in Table 2-| 
The extemaned Lime dose required for taling «ater pH adjustment wil! he |S percent 
ot te Gone requred for pe water Cyanide concentrations will be low enough in 
Laetong) eater & ehemenate the ares for treater: 
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APPENDIX 5 
WATER QUALITY REGULATORY COMPLIANCE AND 
APPLICATION FOR SOURCE SPECIFIC GROUNDWATER MIXING ZONE 
GOLDEN SUNLIGHT MINES. [INC 





Golden Senlght Mises. Inc. (GSM) operates a2 open pe gold cause locaed @ Ge 
wouthern end of the Bull Mountains scar Wheehail Mormama GSM eas crammed a Hard 
Rock Operaumg Perm (00065) on jone 27. 1975. However. ume construction Gd aot 
occur a that ume as heap leactung of sulfide ore was tested and proved unsuccessful in 
1980. GSM proposed ugmficam cipamwon of maming actrvity and a cyamede vat icaching 
proces: (Amendment No | to Perma 00065) After compicnon of an EIS. Amendment 
001 was approved m 198! Mine construcnon a GSM began m /982) wath construcnon 
of lmpoundment No | Addmonal ctpamsoms of the mune were permutied by several 
muner permet amendments between 1963 and June 1990 Amendment O08 tw GSMs 
Operating Permst was gramted after compienon of a mutigated En. icoamental Assessment 
(EA) on July |. 1990. Amendment 008 allows expansion of the open prt. cxpanwon of 
the Eas and West Waste Dumps. construction of Impoundasecnt No. 2. and minor 
modifications to mune support facilites As the result of a Montana Drstnct Court ruling 
an Environmental impact Statement for Amendment 008 (Part of EIS Proposed Acuon) 1s 
currently bemg developed by the Montana Department of Environmental Quality 
(MDEQ) and the Bureau of Land Management (BLM). 


Lt =6>REGULATORY REQUIREMENTS AND PURPOSE 

kh ws recognized (9¢¢ EIS) that mine facilities cach a: waste dumps. tailings 
mmpoundment s. and treated pit dewatering discharges. have resulted of could result m 
duscharges to groundwater in accordance with Montana groundwater regulations (ARM 























1620 01D lam. Geese goundeme Gxctages we ciemp fom Sucharge permet 
vequscmens of the Momtanz Groundwater Pollumon Comrol Syuem MGOWPCS) 
Although these duscharges we ciemp: from MGWPCS nerms Montana Groundwater 
Quality Standards (ARM 16.20 1003). Nondegradamoe of Waer Quaiey cules (ARM 
1620 70D) and restncnoms and profubepoms of Miumg Zones = Groundwater cules 
(ARM 1620 1800) we sul] appix adie to the Qouctarges Descharpes © prowndwauter ae 
allowed trough GSMs Hard Rock Operaumg Perm and Amendeeom Axhough 
groundwater Tuimg rones prevously hive not been cxupiacatly dennfied for the GSM 
permst aca mutmg tones have been used 2 GSM mos notably associated eth seepage 
from impoundment No | tha occured = 1983. The actions of the former DHES 
acknowitedged and approwed GSM + expedsmous and effective handling of ths «epage 
and consttuted a clear recognston of a de facto muumg zone from impoundment No | to 
the GSM property boundary 


The purpose of this Miuing Zone Appiscanon 1s to deimeate and request formal approval 
by MDEQ of a muxing zone for groundwater wuthen the GSM perma aca ~Thes maxing 
zome covers previously permutted facies and cxusting discharges as well as proposed 
facility expanseons and potential future duschorges Ths Mising Zone Appicanon both 
requests a muting zone for the GSM facshty and provides the informapon demonstrating 
that the proposed mixing zone complies wath restrictions and prohibtions of the 
Groundwater Mixing Zone rules and will be protectrve of beneficial uses of groundwater 
Should the proposed acvon result im groundwater concentrations above the proposed 
compliance lumsts contingency achons are also descnbed 


12 DESCRIPTION OF SOURCES OF GROUNDWATER DISCHARGES 

Sources of groundwater discharge a the GSM Facility include cxisting sources 
(Impoundment No. |). existing sources that may discharge m the future (East and West 
Waste Dumps and pit water) and proposed sources that will be constructed and will 
Gischarge im the future (weatment plant discharge to infiltration basin) The water 
handling and water management pian for groundwater discharges are described in detail 
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om EDS Appends: A (Hydrometncs (9972) Faceless avout under he Proposed Acuoe os 
shown « Figure | -! 


Grownde mer: Gucharge from impoundment No) os fegan 2 98} through 2 Grfxuracy @ a 
sturry sail that eas Comstructed as part of the alumg> © ater COMLarm™Em swwE™ (gee 
@ucuswon m Secuon 11 B 2 f of tee EES) The fasture rowuited @ or rriease of tees 
water to the undertving groundwater swaem Soon after the wrirase &  dmcovered GSM 
comstructtd a groundwater capture purmpOack) vywiem to im. cugraoe of the wepage 
Thess capeure system has effectrvety comtrofied using; wepagr ad commmurs to be 
opermed GSM \ proposed dewatering and reciamapor of the empoundmen 5 cipected 
.© ™unemze seepage from the empoundment ara 


Based om groundwater momstomng éata studees of saste dup morture Characteristics 
and modets of waste Gump water tramsport mechanims the East and Wew Waste Dump 
ase not currently duscharging to groundwater However « 1s predicted that mfiltrapoe 
morture from the dumps could dmcharge to groundwater a some ume m the future 
Estemates of the ume at wtuch seepage could occur vary from several tems to several 
hundreds of years (Appendix J. EIS } The seepage from the West Dump will be capeured 
esther in Grams of groundwater capture wells for treatment and discharge $v the proposed 
permanent water treatment piamt Seepage from the East Dump enil enter the undertying 
groundwater svaier where aodity and metals will be atenuated natural prologx 
matenals 
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GSM current, qperaes a wmall «ake eer veamest plat © Cee eae from pe 
dewaermg ‘(hes veaed pe emer curreatiy 5 wed @ GSM » mulleng Crcust and 6 ot 
ducharged © the eevwonmem Foilowwg mune osure the mellumg ocust © 1! ao longer 
operme After the approasmacty “© vears requred for the pe wo fl w he 5.0% feet 
elev atom. pet © ater ell be derected © the permanent © geet (reatment pian and ultomaeety 
fecharged t© an infiltrapoe tease foilowmg treament During the © vears of pet fillang. 
the pet well act as a bydrotegx wmk and so pet eater well be Gecharged 


The permaneet water Geatment plat will handle Goes fom impowndmert No 2 
snderaran impoundment “o | pumpOact eater pe inflow «ater and amy eater ‘rom 
the Weu Waste Dump capeure system «Treated water well be dxcharged to groundwater 
chrowgh an unfutranoe hasan proposed to Ne located hehow  wowth) of impoundment No 2 
A COMtINgeERC) © ater treatment piamt deugn has also Deen Seveioped see EIS Append 
A. Hydrometncs. | 997) aat would accommodate addpomal flows from other sources if 


aibbonal ground ater ( apture sy wiems are needed 
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28 QDANTITY, TOXICITY. AND PERSISTENCE OF DISCHARGES 


Tks «couse @recmte Ge aan af Chem COm”ceSEaoem quart) of cing and 
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21 0 6ACID BOCK DRAINAGE FROM WASTE ROCK 

We am ease 8 Tatenas oo hr (nedrn Semngt Srpees Bas Mew ote ee 
Tener pomard) pyree chat eher orxhzed amd cipeed © ear prodar awa Tre 
bearmg sotupoms ceferred t© @ acd ext dremage ARD) Produce « sare ARD trom 
But Mowntase aoourred for a very omg Gime pre %© Tumeng extemaeed appro. mary ED) 
years. Appemdia / of he EIS) During and after removal of wae rxt @ GSM + mumeng 
process. (hese matenais ae cipected © commer to generme ARD for a very omg Ome 
Althowg? he easer rock Jumps ae me Curremtiy eecang ARD © prounte wer Seed © 
field ewdemce and predactrve modriong «os predated that euthen weveral tem of year to 
several hundreds of vears Appendia ) EIS) wepage of ARD from the dump coud! eat ihe 
umdertving grounde wer The wcpon dewwsees the excumated quamtety and quant) of weepage 
fromm the waste rock dumps and the length of mme that seepage of ARD » cam ed © acu 


211 Quantity of Waste Rock Seepage 

Based ce field ewxdence and predxtve modrieng «aur dump wepage ) at coma © 
range fom 7 t 4 gpm for he Wee Damp and 10.5 w@ 2!) goe fom Ge Boe Deep 
| Append ). EIS | followwg reciamapon UU areciaumed porvom of the Gump: may veld 
seepage fates oe the order of fowr Games fogher Cham the oe laemed Gurnee 
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212 Quality of Waste Rect Secpage 
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Ae Geoweed @ Secuee 111. weer cock Gee ot oot corvently clea ARD © 
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own ated enn Oe fine dump viamane drugm 6 oS om new we) amd fe Sage sume ot 
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The length of ume that waste rock durmps will comtnbute ARD seepage ss dependent on 
the amount of sulfide maternal or pyre m the Gumps and the rate of infikratos of 
precipstanon into. and seepage out of the dumps Based on thx mmnnum and maiimum 
predicted infiltranon rates. ARD seepage from the East Waste Dump 1s predicted to occur 
for approximately 2.000 to 7.000 years (see Figures J-8 and J-9 of the EIS ). Based on the 
mnmum and maximum predicted infiltration rates. ARD seepage from the West Waste 
Dump 1 predicted to occur for approxsmately 2.000 to 12.000 years (see Figures J-22 and 
J-23 of the EIS ). 


22 TREATMENT PLANT DISCHARGE 

GSM currently operates a small-scale weatment plant to weat ARD water from pu 
dewatering. Treated water is used im the mill process circum. Under GSM's reclamanon 
plan. a permanent water treatment plant would be burl! to treal prt water. potential we 
drain discharge from the West Waste Dump. potential groundwater captured from the 
West Waste Dump groundwater mtercepuon system. impoundment No 2 underdran 
discharge. and impoundment No | pumpback well water 


GSMs small-scale tweatment plant treats acidic pit waters by lime neutralization to 
precipstate metals followed by simple settling im inclined plate clanfiers In thes process. 
acidac waters are neutralized with lime to remove the majornty of metals from solution 
This process produces a sludge of precipitated metals and effluent water that has near 
neutral to alkaline pH (typically around pH §) and low metal concentrations. The 
permanent treatment plant would use a summilar lime neutralization technology for metals 
removal. but 1s designed to improve sludge denswues thereby reducing sludge volumes. 


22.1 Treatment Plant Discharge Rates 

Treatment rates and discharge rates are estimated to be approumately }16 gpm under the 
Proposed Action (54 gpm from pa. 52 gpm from West Dump capture wells. 200 gpm 
from Impoundment No |. and |0 gpm seepage from lmpoundment No 2 underdrain. see 
EIS Appendix A). 
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222 Trested Water Quality 

Estimates of weated water quality ae presemied im Appendix A of the EIS and ae 
summarized in Table 2-2 These estumates are based on data irom GSM's operating pulot 
plam and results of labormory scale weatment tests (jar tests) As the results m Table 2-2 
demonstrate. the concentranoms of meials and sulfate mm weated water are dependent on 
the pH a which the weatment plant operated. in general. a tugher pli values. lower 
effluemt metal concentrapons are acteeved GSM will likely operate the weatment pliant 
a a pH of 10.5 because weatment to such a level yocids water sermalar m quality to aminent 
groundwater mm the area’ The pH of weated water will be adyusied downward to the range 
of 6 to 9 through the addmon of sulfurx acid 


Presently the prumary sources of nstrate in feed water to the proposed treatment plant are 
put water, tailings water. and Gump porewater. The source of nitrate im put water is from 
blasting agents used m the mumeng process After cessation of muning and blasting. the 
source of nstrate will no longer cst and nstrate Concentrations im pet water will decrease 
quickly to background concentrations of less than | mg/l Nurate concentrations im dump 
porewater will likely remasn low (approumately 2 mg/l) but clewated above background 
for a very long ume due to the very slow rate at whuch water moves through the dumps. 
The sources of nstrate m taslings water are resedual blasting agents and degradation of 
cyanide. Nitrate concentrations m tailings water may mitially increase for a period of 
ume due to cyanide degradation and conversion of ammoma to nitrate. before decreasing 
to background concentrauons as Cyanide and nitrogen are flushed from the tailings 


Following mune closure. the predomunant source of sitrate to the treatment plant (prt 
water and impoundment No | pumpback water) will rapidly dimunmsh and approach 
background groundwater concentrations of | mg/l A long-term estimate of nitrate 
concentrapons from the treatment plant 1s approxmmately § 7 mg/l (Appendia A of the 
EIS). 


815 





{oo 




















BLANK PAGE 

















Table2-2 Estimated Water Treatment Plan EMeent (Quality 
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223 Persistence of Treated Water 

The permanent treatment proposed to be operated = perpetusfy to real pel eaters. water 
capes by the West Dump seepage capeure syiem. and dramage from Tailing 
impoundments No. | and No. 2. 


23 IMPOUNDMENT NO. | SEEPAGE 

Seepage from lmpoundment No | to groundwater began m | 98} through a defirency mm 
the sburry cut-off wal] below the mmpoundment This seepage of cyansde-tearing water 
was Getected Goring rowtlme groundwater monitoring by GSM m@ Apnl 1983. GSM 
wumumed:ately began remedial acvoms to repasr the slurry wail and to comstruct pumpdack 
weils (SPB wells) to capture and comtrol seepage mugrapon Addimonal pumpback weils 
were mstalied m 1984 (EPB wells) and during 1990 - 199! (second and thurd row of SPB 
wells. and EFPB wells) Presently. the areal extent of the cyamJe-bearing groundwater 
plume resulting from the seepage generally limuted to withun 600 to 800 feet of the 
mmpoundmen along 1s castern and southeastern flanks (seg Secton [I] B 2 f of the EIS ) 


Ongomg work to dewater and reciam the impoundment 1 cupected to greatly domanesh. 
but not clumunate. seepage and discharge to grouoteater from the impoundment Long. 
term Gucharge fom the mmpoundment will be a lower rates than have occurred 
previously due to a reduction im infiltration through the reciamanon cap \cxpecied to be 


approumnately 0 2S mches/yr ) 


23.1 Seepage Water Quantity 

The present rate of seepage from the impoundment 15 not known eth certamty. bul can 
be estumated based on the past and present sources of water to the rmpoundment Present 
sources of seepage water inchuce rainfall infiltranon (| $ inches/yr or approxmnately | 5 
gpm) wmto the unreclamed impoundment surface combined with water released from 
storage as taslings are dewatered This then ruses with an estimated |(0 to 200 gpm of 


ground aer withan the undertying Rattiesmake hydrostrangraptac uns (at) mad- | 996. 


617 











water from the pumpdack eeils also was occawonally dcharged back mto the tashengs 
impoundment af the rate of several hundred galioms per mumuse The presemt and histor 
ratcs of seepage from the umpowundment comuned euh groundwater underflow m the 
Rattiesmake areca 1 appromumately 260 gpm (the present rate of flow from pumpback 
eveseems) This cate & expected to decrease to less than 200 gpm a the calling 
dew tered 


Under the proposed acpnon. GSM will reciasm the umpoundment to munmmuze ranfail 
wnfitramon After recilamanpon. runfall mfiltrapon s estumated to be 0.25 mchesyr (seg 
Section [V Bic of the EIS ) of appronimatcly 2 gpm After dewatering of he 
mpoundment is completed within approummatcly 7-10 years. seepage rates will 
approximately equal the rafal] infiltrapon rate of | gpm Long-term seepage rate from 
the umpoundment 1 estimated to be 100 umes lower than the current pumpback weil 
capeure rate. GSM hes conservatively estimated a longeerm flow of 200 gpm of 
pumpdack wel) water from impoundment No | (most of wich would be Ratiesnake 


umst growndw ater) into sts long-term treatment plant desugn 


232 Seepage Water Quality 

The quaisty of hustomc seepage from the umpoundment has been vanadle During active 
use of the impoundment. seepage water contained several hundred mg/l of cvaned and 
cyamde-metal complexes and was alkaline duc to the presence of mull processing 
reagents) The umpoundment no longer recerves cyansde-bearing discharges (com the 
culling corcut and. as the result of natural cyanide degradation processes. currently 
comasms much lower concentrapons of cyamde Current water quailty of taslngs water 


presented mm Table 2-3 
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48 GROUNDWATER MIGRATION AND 
PREDICTED GROUNDWATER CONCENTRATIONS 


This secon drscusses factors affecting chemmcal concentrations m the groundwater sysiems. 
These factors include muxing/diluuon with ambuent groundwater and precipstaton recharge. 
neutralization of chemucal attenuation of ARD by vadose zone and aquifer materials. and 
capture of affected groundwater and waste-rock seepage. Each of the four facilities (East 
Waste Dump, West Waste Dump, impoundment No. |. and weatment plant discharge) are 
and qualites as well as a umque hydrogeologic setting. 


41 EAST WASTE ROCK DUMP 

The boundary of the existing and proposed expansion of the £ast Dump 1s located enturely on 
sedimentary material of the Boreman Group. These sedimentary materials are typically 
calcareous and contain approumaicly 5 percent calcite. Seepage from the East Dump would 
travel through the undertying unsaturated maternals and eventually (within an estimated | 000 
years. EIS Appendix J) could mux with groundwater im the Bozeman Group. Processes that 
will affect chemical concentrations are chemical reaction and neutralization of acidity by 
vadose zone and aquifer materials. dilution by upgradient groundwater. and additional 
dilution by precipitation recharge to the groundwater systern. 


A sample maxing and mass balance model to predict sulfate concentrations versus ume at 
discrete distances from the East Dump 1s presented in the EIS (Appendix J). The mixing cell 
model predicts that full chemucal neutralization of ARD seepage from the East Dump could 
occur between 2.200 and 4,400 feet from the toe of the dump, depending on the assumed 
seepage rate Furthermore. the mixing cell mode! predicts that sulfate concentrations ranging 
from 800 to | 300 mg/l could occur m groundwater before « muxes with the Jefferson River 
alluvial aquifer in 2,000 to 12,000 years (see Figures J-8 and J-9, Appendix J. EIS ). The 
EIS also predicts that metal concentrations in groundwater at the toe of the dump could range 

















from the concentraons currently present (background concentratoms) to concentrations 
similar to Gump porewater (see Table J-5. Appendix J. EIS). Refinement of the EIS estumaic 
of metal concentrations m@ groundwater downgrades of the Gump af the pom of full 
neutrakzauon of ARD 1s needed to delineate the proposed muxing zone boundary 


Based on the muxing cell model m Appendix J of the EIS. full ncutralizanon of ARD is 
expected to occur within 4,400 feet from the dump under worst<ase condmons. Metal 
concentrations af the pow of full newralizaion can be cstumated based on columm 
attenuation tests of Bozeman Group matenals Column atienuaton test methods and results 
ase described im Schafer (1994). in this study. two columns (3 imches by 30 inches) 
comtaming Upper and Lower Bozeman Group materials were leached with semulaied ARD 
water. Sumulated ARD water (pH 1.88) consisted of de-somized water matrix with the 


following sonic Concentrations. 

Concentration (mg/l) 
aluminum 3,000 
roa 2.000 
copper 180 
arsenic 10 
manganese iM 
une 130 
Cadmuum 06 
molybdenum 03 
selenium 10 
sulfate 23,000 
chionde 100 


Based on sulfate concentration, the simulated ARD water used in the column tests 
approximates dump porewater However. the metal concentraions m simulated ARD (cg 
won 2.000 mg/l) generally were much higher than have been observed in dump porewater 


110 

















(eg mean won 685 mg’). in the column tests. Bozeman Group matenals were found to fully 
neutralize the first one to two pore volumes of ARD water A comparson of column effluent 
water chemustry with Montana Human Heaith Standards and amiuent groundwater chemustry 
iS presented m Table 4-| As these results demonstraie. Bozeman Group matenais effectrvely 
neutralize ARD to a pH of approximately 7. and concurrently greatly reduce meal 
concentranons. Mctal concentravons m neutralized ARD water arc. wath few cucepuons. 
summular to Montana Human Health Standards and amituent groundwater quality 


ht should be noted that the columm tests mou closely approumate afienuation of ARD m the 
unsaturated or vadose zone. In the groundwater system. metal concentrations would be 
further reduced by diluvon with ambecnt groundwater and by neutralization by the alkalinsty 
of ambient groundwater. Although somunal differences occur between column cfflucnt 
concentrations. water quality standards. and amiyent groundwater. for purposes of muxing 
zone of compliance pot determunation available data conservatively suggests thal seepage 
from the East Dump should be simular to amtnent groundw.*er quality and Human Health 
Standards within approumiately 4.400 feet from the toe of the dump 


42 WEST WASTE ROCK DUMP 

Groundwater quality downgradsent of the cast and west flanks of the West Waste Dump after 
mune reclamation has been estimated using a groundwater mixing mode! The inputs to the 
mode! and mode! assumpuons are detailed in this section 


The groundwater mixing model assumes that downgradicnt concentrations will be 
Getermuned by simple mixing and dilution. Constituent loads from various sources ae 
combined im the model to yreid an overall downgradient load. no geochemucal imteracvons 
(such as adsorption or precipitation/dissolution of solids) have been considered. Thus. 
concentrapons can be determined from the following equabon 














TABLE 4-1. COMPARISON OF EAST SIDE SOIL ARD NEUTRALIZATION/ATTENUATION TEST RESULTS WITH 
AMBIENT GROUNDWATER QUALITY 
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SSS 


AC, + QC: =QL, 


where Q = flow 

C = comcentrapon 

| = source | (amfeent groundwater |. 

2 = source 2 (Gump seepage }. 

4 = downgradent resull | tured grounde aicr and dump seepage! 
421 Conceptual Model and Input Parameters 
The follow mg conceptual mode! for groundwater flow beneath and downgradeent of the Wen 
Waste Dump was used as a framework for muuing caiculaponms 


. A porvoe of the annual precupstaton accurnng at the mune infiltrates both the cast and 
west flanks of the waste rock dump. cugrates through ihe unsaturated zone. and 
combines with the ambeent grounds ater flow beneath the dump 

. A percentage of the total Gump seepage flux Captured im toe drums underneath the 
durnps and the remander infiltrates to ground ater 

. The West Side Dump groundwater capture sytem captures 8 to OOS of Ge 
combuned ambvent/seepage groundwater Mux on both he weet and cant flanks 
(Appendix L. EIS ). Thes captured water ms rowted to the Weatment system. 

. The romaming 6 to 20% of the combined ambeentecepage growndwarer flux 
comunues downgradent of the capture eeils and 1» further diluted Dy precipetation 
recharge Downgradeemt groundwater quality = a funchon of the quaisty and quantity 
of comtuned amtyent/weepage © ater and the diluton factor provided Dy precipetapon 








The required input parameters for the muting mode! are 


. Ambwent groundwater quality and fur 

. Waste rock dump seepage water quality and fur and 

. Precipitation recharge cae (concentrations of the constituents of queen @ 
preciptapon recharge imchuding metals and wilfate are assumed to he negligible 
(zero) for thes muxung analyses) 





13) 























Ambient Groundwater Quality - Groundw ac: guilty near the casi and wen flanks Uf the 
West Waste Roct Dump was cstumaied from hsstoncal data for Muestonng weil and spnag 


im these areas. Sites weed for the cau flank were PW-3, PW-1 >. and Sicppan Spring 9 Sacs 
used for the west Mank were PW.2. PW-13. PW-14. PW-15S. PW-16. PW.2). PW-42. PW <6. 
and Arkose Spmmg To amve af a value for amieent water quality. goometrx means vere 
calculated for cach weil An overall average was then caiculated for the aca by compuling 
the geometrx mean of the individual geometrx meams (ic the sulfate Concentration for the 
cast flamk was cstumated as the geometrx mean of the grometrx mean sulfate Comcentrapons 


for PW-3, PW-17, and Steppan Spring). 


Ambtent Groundwater Flux - The flow rate of amteent grounds ater trom Bull Mount 
has been csuumated af approsumately | gallon per munute (gpen) per 100 feet of edith based 
oa previous modeling analyse, GSM 1995 Hard Rock Mime Permetung Apphcanon) Ths 
fun coe was ceed a the bese come for modeling mucimg Source wee widths wore 
determuned from maps of the fimal reciasmed dump pernmeter The eew flank exith was 
csumated as $000 feet (resudtumg m a Mux of SO gpm) and the cast Mamk wndth as 4 (0D feet 


(40 gpm) 


The ARD modei used for assessemg sulfate transport from the reciasmed dumps i the EIS 
(Appendia J) assumed a mux) lower amteent flus for the west we of Bull Mowntan of | > 
gpm = Muumg effects were also evaluated for ths extremely bow rate of Mur to determene its 


effect on poeemual ( apture requerements 


Dume Seepeee Water Ouality - Water quality of dump seepage was csmated a the 
geomeux mean of results from the analyses of five lywmeter sampees (SMO 10 SM} 10 
SM2-40. SM2-5. amd SM!-!0) mstalied to sample porewater im the West Waste Rock Dump 
(ggg Table 2-1. Summary of Porewater Quality Daca) 


Due Seepeee Flay — Oump seepere estamaies were ottained from Appendis | of the Draft 
EIS. and are based on 0 5 wnches of infiltrawon per year Total seepage estumates are |0 gpm 


Le 














for the wes flank amd 4 gpem for the cau flame GSM ha assumed some of the soepage ell 
codlect om canmung Dedrack Gramage> duc to the jow permeadelsty of the umderiying Sedrack 
and emerge 25 toc seeps at the base of the Gump «Toe Grams are prowsded for @ Ge wane 
management pian to Capture thn seepage Component and rowit @ | € Permanent veatment 
pi in the groundewer muumg analyws. we Grams ae assed © caper SS of he 
seepage. wtule SO] goers to groundwater An addivonal cane also eam cvaluated where 100% 
of the eepage reaches growndweater Groundwater ummedhaicty downgradent of the vaste 
rock Gump. mchadeng amy Gump wepage componem. would be captured by wells also 
located at the toe of the waste rock Jumps Both capture wcenaros were evaluated to define 
the capture rales necessary to mect water qualsty requrements under a range of potrnnal 
weepage wena 


Precipitation Recharge — A precapuiatoon recharge rate of | S mches per year was assumed 
for the bedrock aquifer outsade of the wasie rock dumps (fromm Appendia | of the Draft EIS) 


Groundwater Capture System Efficieecy — The EIS  Appendis |) stanes that theoreucal 
capewe efficencees of searty 10D percest are powibke prowsded that so mayor fracture 
syems ae mused = Assurmng 20 percent of the fractures are cussed by the capture well 
vywtem results m capture efficrencers from 80 to M4 percemt§ For purposes of asscuung 
muuung a capture efficrency of 8) percent 1s comervatively assured 


422 Mixing Cabcutation Results - The rewuits of the growndw ater muting Cakwlatoms are 
mm Tables 42 and 4-3. Model aecumptons: and inpet parameten we ao shows i the 
wemery while Downgradicst warer quality was calculecd @ severe) Gfferen 
éowngradem powts for cach flank Total precoptanon recharge varees for cach pout. 
depending co he amount of ata over etuch preciptamoe commnbwies to groundwater 


d&buwon The recharge areas are approumate!ly equal to the destance downgradent from the 
waste rock dumps mudupleed by the sour. wadth | $ (0D feet for the wew Mant and 4 (0D 
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feet for the cast flank) Recharge areas. waste rock Gumps. and Gowngradient groundwater 
quailty calculatzon pounts are shown on Figure <- | 


Based on the capture cfficicacy of 8) percest conservatively assumed for cuximg 
calculamons. all water quaisty standards and non-sagmificance lumets for al] metals cacept 
copper are met at the BLM property boundary The capture cfficsemcy necessary to meet the 
noe-significance lim for copper s&s appronimacely 85 percent. well wethen the range of 
capuure efficencses that are possible from the proposed groundwater carture sywem = sang 
the lower range assurmpuon for ambvent seepage of |) gom presestcd m the EIS ARD made! 
for the west flamk results mm a three-fold increase im Concentravoms at the pumpback weil, but 
concemtrapons at the permut boundary and property boundary ae cescntially the same of 
lower than the base case due to the decrease im volume of water passeng the Capture wells and 
a corresponding mcrease im diluvon by downgradsent recharge Alternatively if all of the 
Gemp seepage muses wah groundwater (ic so toe Gram capture). 2 beghe: come of 
groundwater capture by pumpback ecils (approumately 93%) would be required to meet 
water quality “andards and non-significance |ommuts af the musing rome howndary 


The EIS (Appendia L) mdicates that theoretical caper cfficiencecs of 100 percent ae 
possible and that capture efficsencees of up to 94 percent may be realized even if D0 percent 
of the fractures are massed by the capture well syweem Based on thes anaiyen « concluded 
thet the proposed growndeawer capmere sytem o« likely © cel @ complance ooh 
grovndweame: quality “andards and sondegredaon limes 2 the propenec mutmg sone 
boundary As a contingency acon addmonal .apture wells could be metalied to acterve 


grrater Capeure effxoenc) as needed 


Miring come caiculavoms preda' tha grounds ater quails’) vew cling domewa swapper: 
("1-90 Area Concentranoms” on Table 42) will roman emila © comtng water quality 
Mising tome caiculawoms for the casi {lant indx ate tha al) © ate: guatet) Gandara: and nom 


ugmficase lets ae predicted © he met a the proposed perms! boundary «ah the 








a 


excepuon of the nom-segnificance emt for copper. Although concenstranons of cadmuum. 
won. manganese. and mum ace predated to cxceed Human Health Standards andor noe- 
aguificance lets a2 the perm boundary after goundemer capeure. Ge rosuket 
groundwater concemrauons are predicted to bc lower than cussing concentravoms For tie 
wesw flami the groundwater Capture sywiem recovers more Cadmuum won manganese and 
mm load than 1 released by the Gump. resulting m 2 oct omprovemen =m groundwater 
quaisty The predated cadmwum. son. manganese and mmx comcentrauoms Go aot consis < 
Gegradapoe wnce there 5 mo mcrease m comcemtrapoms and do sot comsistulr volauoms of 
Heenan Health Standards wece & & ot necessary © Geet | porer Ghee corel (ARM 
16.20 180% | vd) and MCA 7S-5-303) 











43 TREATMENT PLANT DISCHARGE 
Treaed eater» to be Gecharged to a percoiauor pond jacated below impoundmenm No > 


Comparnson of estumated treated © ae: quality and amiuent pownde ater qguaisty i= the wea 
m Tatie 44) Wath the cacepmom of wilfase and mera concenirapom of al other chemmcal 


parameter, = created water are wtmlar to COmCem@travom = amtwerr growundeme: “Morrover 
 grcentanom of all meta paramervern are heme thar lceer than Muman Health Standards 





Nara Concentrapoe m veaed eager ‘~~ mg) « teghe thar amtecm: groundeme: wt icy 
than Ge som-ugeeficamce tem of © ‘S mp GSM ha mctuded » commngency for sore 
‘emo a oT oo) Ceatmem pla Grugr (eve needed fo (omphane Sulfa .omCrrapoe & 
weed emer | YE) mg i» tegher (hae amterm groundwme see te pom of Guchargr 
SD © 482 mg! and Gowngradeen see the permevpropery Sowndan appreumaeth “SD 
me « proposed quent comphance monsormg ec! O8 © The proposed compiance 
me for sulfa 2 O}8 > oe 2G mp! we Sector ‘> faued om mameenence of aalfee 
~~ © Gee Geageies Geek see eee 6G Ae Cl 











TABLE 44 COMPARISON OF TREATMENT PLANT DISCHARGE AND AMBIENT WATER QUALITY 
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44 IMPOUNDMENT NO.! 

Detailed descripuoe of groundwater mmpacts resulting from tustorc seepage fom the 
mmpoundmen is provided m Secon ML B2f of he EIS. Masemem concestramoe of 
cyanide and nitrate @ the scepage pleme (third row of SPB wells) downgrade: of the 
impoundment in 1996 were 30 mg and 10 mg/l, reepectively (Golden Sunlight 1997). 
Presem areal extent of the plume wothen the Boreman Uns 1 generally lamaed to eth 600 
to 800 fect of the cast and southeas: flanks of the empowndment and ace the property 
boundary along the ass of the lower Ratticsnake alluvial una Concentraoms of cyamde 


beyond ths plume are generally jess than analytical detecuon lmuts of 0 00S mg/l 


Cyamde concentrauon withsn the saturated talings of the umpoundment are continuing to 
Gecrease Gue t natural degradation of cyanide. Because of ths decline @ cyanide 
concemtravoms esttun the umpoundment and the reducvon m seepage rates that wil! accur 
follow wg reciamavon of the umpoundment. cyamde concenmtratioms m groundwater we 
predacted to decline to below detecuon pror to closure The proposed acuon will therefore 
result in cyamde concentrations that are lower than the concentravoms currently present m 
groundwater GSM has mcorporsied a short-term contingency for cyamede treatment m its 
weatmem plant dewgn. showld cyamde comumur to be detected m pumpback well water 
following the end of mumng 


Even with the pre.eace of sulfide mamerais om taslengs. tasking porewater 1 currently neutral to 
alkaline due to revedual mall processng reagents and comtasms relatively jow Comcentrauoms of 


mowt metals Based on ARD generanon m the pe and waste dump. « = predicted that 
eventually the neutralizaton Capacity of the taslings will be exhausted and tasking poreeaer 
will become typecal of other ARD waters at the mune wie such as pet water A comparnce of 
CuNTeR! metal Comcentravoms mm taking eater and predicted metal Comcentratioms im pr water 
®% given @ Tale 2.3) GSM will mameteie several comtngencees for como! of ARD 
mgrapon from the empowndment These comtungencees (age EIS Appendia A for detaied 
dew npboms | on bade 
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. use of casting Butress Dump underdran or Ratiiesmake groundeaier miercepuce 
syMem to clumunae grouncwater infloes to the mmpoundment. and 

. cosunued operapon of cirstung pumpdact eeils downgradent of the umpoundment 
wrth weatment of recovered water pror to discharge 


The upgrades and downgradent groundwater imercepuon syuierm srl] ensure that ARD 
wmpacts are confined to the ummed:ate vicunsty of the umpoundment (see Secuon [V B2« of 
the EIS ) within the proposed pert boundary and the proposed muxing some boundary 
described m Secnon 5 0 


(22 











The deismeatsoe of mutsmg rones and proposed compliance posnts and lumets a GSM 5 based 
om the followwng Matutory gusdance 


. “Maing Zone” means an aca where water quality “andards may be cuceeded (MCA 
7S-S- 10M 14). 

. “Miaing Zone™ means a porioe of an aquifer, where mitial Ghution of a Gucharge 
takes place. where water quality changes may occur. and where certam water quality 
standards may be exceeded (ARM 16.20 1802) 

Specific restmcuons for groundwater muumg zones are (ARM 16 20 | 805) 

. Human health based groundwater standards must not be caceeded beyond the 
bowndanes of the maxing tone 

. No mixing zone 6 allowed if the zone of influence of an canting Gomking water 
supply weil will merces the musing sone 

Requirements are that muting zones have (MCA 7S-$ 301(4)) 

. the .mallest practcable w2ze. 

. a murumuem pracucable effect on water uses. and 

. definable boundanes 

General comuderanons for cumulative effects of muluple or overiappeye maxing zones ( ARM 

16.20. 18042 hy) 

. ht i oot necessary for dustrial wastes. sewage, of other wastes to be weated to a 
purer condition than the satural condition of the receiving water, (ARM 
16.20. 180% | hd) and MCA 75-$-303). 

. Estemated parameter levels im the musing zone areca will be cakulated unless the 
department determunes that momstonng 1 necessary dur to the potential harm to the 
ompacted water and os benefsal uses (ARM |6 20 | 80K! Ke)) 


The proposed muamg some boundary for GSM «= a porvon of the permevGSM property 
howndary downgradkent of mune facsues as shown on Figure $ | 
































The ramomaie for che howndary 
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The mung amaivees presemird on Secooe 4 Semonwair tha for he proposed acon 
cummed groundeme: paramet: icvels ‘comcem"mpom) reselng fom cad of 
GSM » @ume taser eull comply enh human health Mandard and sondrgradavce 
roquarer omts for metas ethan the proposed houndary 

The proposed muir rome howndarny aloes muta dduvoe and partacularty for Ge 
Ean Dem. aloes enough ace for warer quailty changes (ocwrelecmce anf 
menuanoe of ARD) to accur 

‘No eusstumg Gremiung eater supgty ecils are present eho Gee proposed muamg rome 
The proposed muumg cow 6 the mememem pratcatle uae oecessary © allow 
feet cape aod coon of Wee Deep wepage wae and ooerel 
nevtrahzaboe amd amemeavon of Las: Dump wepage © ser 

The proposed mitmg rome «ll hawe mememmem practxatie effect on eater uaes ume 
mo cimteng Grimkung water supply wells are peesemt exten the mutmg sone and 
hurnan health wandards eyll he met at the proposed ming rane boundary 

The proposed mitmg rome « a definatie boundary legal deucrpmoe of what « 
prevemed om GSM 5 Appiscamoe for Operating Perma 

Comuderapan of mutupie on overlappeng muuing rane. 6 provaded by the propened 
comphance lamuty 


Proposed Comphance pownts are ¢imtmg and proposed monmonng ecth sear the proposed 
mmmimg rome bowndary in comme areas of the we mont motatty the eastern porvan of the 
perms howndary downgrabent o« the fast Dump and the watheruen parva of the perme 
boundary downgradent of the Wee Dump there are currenty no monsorng eells im the 
weity of Ge proposed quaing come bowedery = 06GOM be comme’ forthe 
bydrogrotog.. emvestigavor of thew artas to ndemtfy apamum momdarmng wires and to ad on 
he dewgn of grownde merc apeure swurms ewer needrd = Conungrmor for dump wepage 
(eee EDS Appeedia A) i addition, OSM bee commie’ © comerecee of abtttend 

















monsontg ecil asomg te Eas ant Bew Dore perumenn » pam of Ge propeeed mg erm 
proundwemer mommormg pian Append: A of he EIS) The miormane ottumed @ Gee 
efiems wil be weed w Geuige oe eprops oeeereg eee fr Gee oem = Pel 
Comphancte mogutonng kacapoms ell be deenfied and wid @ Comuliaos eat MDEQ 
leemm comphamce monsonng kxcauom # Cinung ecih wong aude PY Oo PY >> 
and Seeppes Orga Spring = hee Soutbees permet area 8 2 and OW | @ Ge southeast 
perm: area and PW 4S the canaere permet ata bp adden 9 Bunt Howse amd Ramiewaar 
Springs the Rastiewnahe Gukc® area are weed by wuidlie wr) ell he momemcred @ eri 


$2 PROPOSED COMPLIANCE LIMITS 

Proposed Com phamce lament art grounds ater (omcentanom thats) comp, eh Momanas 
Human Heath Stamdard and som Jegradscon mquaremens hex of aterm grown’. ser 
quality @ Ge compliance poems Golden Sunlight s proposed meamg some boundary 
emoompasses an arta of exdely «anatee protog) amd grownde ane: quaty Bec awe of the 
varvatebty «os umgosssbée to der se a ungie wet of Compnamce jumets that are appropmase aed 
phew for al of Ge goundemer wih Ge cueing come Therefore. proposed 
comphance lamets are narrative amet: from ehah sumerk compiame lmets may he derived 
for ai] Comphance powmts Proposed compiame lumets based om the Momiana Waser Quaiety 
Act (MCA 7S-5-100 @ wg) Montane Nondegradatice of Warr Quality Rules (ARM 
16.20 70D et weg | and Momana Groundwater Quality Standards ARM /6 20 1D! et we) 
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Miectal pecsaueters classed me owes 2 Cooma WOR” | Actumon,, Bac. Cade, 
Qromeem. (Copper. iro. Lead. Manganese. “atel. Setenewm Dbadiewm Lam 

. For amixem grounds mer Comcemtrations kower than |S percent of the Hunan Heath 


Sunderd. com «6 we lems os [5 percent of the Meme Meath Sandard The « so 


ugmiicam change @ wow: quailty o degradauon (ARM 16 207) 2)! mc!) 
bor amiwemt grownde eer oom emeraioom tegher than 8 percem of che Human Heath 


Mandard COmphamer lem 4 amiwen grownde mr quailty pies the ogg + aur 














coneemmmem aed @ Cocule WOR? The « oo wgulicem change @ eer 
qualey ot Gogradamce (ARM 16.29 71D i ncn 
be a othe amivem proumie mer 6 > ME Gree) K Ute & eer Ca nate 
(ARM 16.20 180% | ed) and MCA 75-5303) 


PRcamicr \ianeeleed a Vatumogem ot peremnen + ch bes ocr jade > Se 
Cocula WOR 7 | Aree. Beryl, aed Mercury 


(ompiamce lt at amiuer groundeme concemtanam Tha a se gmx am 
change @ waner quailty (ARM 16 20 7/2)! eDy 

For ail eminent groundwaner \ am mx necevsary to es fo purer than naturel ARM 
16.20. 180% | ed) and MCA 7S.5-303) 


Comphance bet @ 75 mpl cere ao No The «. so egelicet change © wore 
quailty or Gegradamon (ARM 16 20 71D) | edi) 

For ail amivem: groundwater. @ 9 not meceecary © treat to pewer ‘han narra ARM 
16.20 180% | ed) and MCA 7S-5.503) 


Compaame Lom «the Human Health Suanderd of 0 > mg! 


Arhemgh «on recognized Ghat ciev ened calle COOMA may mpes Ct uw of 
grovnde mer for domewx emer wappiers 66 Grmaing eater) here 6 oe cumern 
war quailty wanded for wolfe and willee «© oot comadered harmful wax. 
 omogers of oa cumedanng  MDEQ The proposed sulfa  crmphance iment 
we based om proecuoe of Ge eirsteng Grumiing emer bemefxca ot ond Ge sorta 
ranges of walfane  agustery sear the (GSM perme: ares chat are certeng Gremiing © mer 
LMTT Oe. set ammteen © eer gual) data tow dowmretn eater caggiers om Ana here 
The rapomase for these amet: « that by mamta, -ll COmCenEraom the 

















mum fore Downas 2 Outer Con emrebom proentuar of Cisteng Joe ngradem 
wo ped Proposed sulla oompiane me at 


/ (Cpemen ee. Bee Soe RID mg | 
> (ieee Abe Les 2 CLI mg ' 
Sina, - Wiest Dame Wire Fienk 1.50 mp 
4 Bedrock. Wes Demo Eee Penk 1.00 mpt 
For afl auieest grewedeaes & & oot eecemeary © Wee we peer Gee cote (ARM 


16.20 180K ind) and MCA 7S-$- 503) 


55 «=6IMPACTS TO WATER USES 

\o ampact to domesta eater wars ae capected to resell (rom the propeeed ming tame No 
Cimeumg arming eaner saggy ecil ae peewem: ether he peoqeed ming come and Land 
and grewunde mer wars evthen he muuing come at ow eull he etewhy comerotied My GSM A: 
he mm tang rome Nowmdary and Neword amtwen grande strr Quay 8) Ne maontaened umter 
ll eel 


Meppar Onges Bunt Hower am! Kattiewnake Spring art used bye cutite am! pememtualy 
cowl eapenence reduced ean quality due to eawe rat wepage Based om meting cell 
muntriung of dump wepage 6 ompets a thew prumgs omukd famge frown meme © ater quaiely 
Ranges euth no execuaed cmpat oe ut of ckee Severe eater) cmp: the Coed let 
evidisie me Dva herpes trom these ering: are coma) we ype ae!) range fromm tees Chan to 
“ gpm trom cat qrmg GAM progemes to metigane (new Rema mE Py momecring 
amd of necessary cephacemem «f thew euidiiie wars eth ahernatrwe © arr mes of womelar 


quam) end guaty 














Corum - ac moneorng & GSM he feo prman pos 

© w prewede carly Gewechon of amy cmergeng “ater quailty changes w Get culgeuee 
achom can be taken df aecewary and 

© © proved eaer quailty mformamce seceary to claleet Comp ame eah appia aber 
eater Quai’) “Tf uswom 


To mor tye few gow of carty Qreecuae of eaer guaisty changes GSM current!) monsarn 
water quality a ower (25 wars wethee and eee the OSM fecliey Under GSMs long eer 
monscrmg Man Appemd&a A of EIS) over 80 eet amd wrung: eull he momnored quarterty 
duning operanom and after mene vicsure = Momsormg eau he commited unt wah le 


the & & oe longer coqered by MDEQ and GL | (The qeemtering plan Gencrites Ge 
fotkoweng Coune of acon of date ondaates thet easer quaisty Changes are x curring © then 
One propesed miamg rome hewendary 

. Very emer quaisty change 

2 “Neonfy MDEQ and BLM a to (Range om eater quality Comdesom 

} As apprograe ompéemen menganor a dewcrted @ LIS Append: 4 


The tedioweng progemed mendefx ates to OSM 6 Curren mommaring man eis a!) akbews 
che rein. chat well Ne ued to dememstrane COOnpame oath Ce peogeed meiing come 
heundary and growndeaer quality comphance bow .¢ She appinatte «ener quality 
reguiapem: (pes approval by MDEQ the comphance mommormg changrs would be 
mmorpersied ame GSM « lang corm mensormng plan LIS Appemdia A) As deurited o 
Secwon 8 oropened Gene COmphane monsanez ku avons are eelleaprng: FW 46 
P22 and Seppee Ongunal Spring @ the cetbeest permet eee OW 2 and OW 2 and OW- 
) = Ge southeast pert ace and PW45 he comers pet eee =As eed @ CSM 
org Man Newt mometcring ka ates art camped fe fom tomes ammeaily for 
prrere Ser gua) Nem parameters om feng oy amd amd ere ed merle a ere ted 
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Groundwater Region 25 (South of No. 2 Tasings Purmpbacs Area) 
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SS Se er en EE 
NOTES 


-estonc Gata for EGW-1 EGW-7D. EGW-7S. GW-57 and GW-42 used = caiciatons 
Vater Quality vatues Calculated as fofows 

|) Surtnary stabstcs were calculated for mdwodua wets 

(2) Overnl regona! statehcs calcuistec ube summary stabebcs for each wet 
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CORarnert syste 


Siuoge Voturne 


Studge vOkneS were estates Dy +ydrometncs x (Rober “nba anc Mart Ferse 
August. 1996) A sludge volun of '7 Cube yards pe Gay 6 expected form plat startup 
Troug? year 'O and a sludge volume of 2’ cube yards pe Gay G expected Deyo’ yes 10 
The dewatered studge e@ Nave a Tewnu™ sobs comert of SU% Dy wag 


Siuoge Orsposs: 


Ai the landlli, studge wll be Guposed of m fwr ifs that wil penodically be Gusked and wll be 
ghowed to Gry to 20% mosture coment "hese ifs wil then be compacted to af leas! SO% 
relative Gensity using a vibratory sheepsioo! commpacto: Compacted siudge volumes ai be 
cere 10 anc 10 66 cube yards per Gay beyond yew 


A typical cross secton of = stiudige Osposal cell on the surface of Tailling impoundment No 2 
& shoen mm Figure | Celis w® be bounded by 24 foot ugh compacted ff berms Oran pipes 
wil allow ram water to be Graimec to a reciarn pond Ths water wil then elfher gravity flow or 
be pumped back to the water reatment plant Actve cells wil be surrounded by wide 
contro! fences and reciarn >onds wil be provided wiih bird netting Al leas! two cells wil be 
active af any time to allow sludge Gsposal m one cel while the upper lit in the second cel s 
being disked. Grying oul or being compacted 


Storage Requirement 


in years O through 10. two 184 foot square cells wil be required Beyond year 10. cells will be 
200 feet square Each cell wil be filled until the studge eventually reaches a Gepth of 20 feet 
This corresponds to a storage capacity of 5 years worth of sludge production per cell The 
final surtace area of Talling impoundment No 2 wil be 185.5 acres. This wil provide 
adequate storage area for over | 000 years worth of siudge production. 
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A base case scenario is used to Generate a typical profit estimate and profit after backfilling estimate A 
range can then be generated for op*imistic and pessimistic scenarios based on varying values of the 
input variables for gross value of ore. operating cost. and backlilling cost. 


Gross Value of Ore: 

Q06o7 x lL ton ore x $370 x O75 «= £§$1.81 per total tons of material 
ton ore 9.22 tons total oz. 
Operating Costs: 

$320 x Q0602 «x 1 ton ore x 075 = $1.56 per total tons of material 
oz. ton ore 9.22 tons total 
Backfilling Costs: 

$81,378,000 x = - $0.33 per ton of material 

249,000,000 tons 

Profit: 

$1.81 156 - 22 
Profit After Backfilling: 


Under the low range scenario, variables include a gold price of $350 per oz. and a recovery efficiency of 
70 percent. The gross value of ore is then $1.59 per ton, and the operating cost is $1.46 per ton. The 
estimated profit is $0.14 per ton. The estimated profit after backfilling is -$0.19 per ton. 


Under the high range scenario, variables include a gold price of $400 per oz. and a recovery efficiency 
of 80 percent. The gross value of orz is then $2.08 per ton, and the operating cost is $1.67 per ton. 
The estimated profit is $0.42 per tem. The estimated profit after backiilling is $0.09 per ton. 
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Backfilling the pi with waste rock is onty economically viable # f Goes not involve Goutile handling of 
waste rock in amounts representing a substantial percentage of the total tonnage. or f the hauling 





Gistances are substantially reduced However the hauling distances at Golden Suriight are dictated by 
the current mine layout. and cannot be altered to the degree necessary to render the Complete Backtll 
Anernatve viable 





The proft remaining after backfilling for a typical scenario is -$0 08 per ton A range of possible variable 
values yields an estimated range of profit after backfilling of -§0.19 per ton to $0.09 per ton None of the 
scenarios generated a profit after backfilling that would make backfilling the pit economically feasible 
Even under the high range scenario, a profit margin of $0 09 per ton is too low to make backfilling the 
pa feasible because other costs. such as capital costs and permitting costs. have not been included 
Backfilling costs cannot be altered to the degree necessary to make the Complete Backfill Atternative 
viable 
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d) wre to move matenal form each respecte area 


West Dump Complies - 4 144 tons/hou (FPC estrnated) 
East Ournp Complex - 3.015 tons/houw (FPC estrnated) 


@) Naviage costs per tons of maternal 


West Durnp Complex - § 0.297 / ton (FPC estirnated) 
East Ounp Complex «- § 0412 / ton (FPC estrnaied) 


Using the information ksted on the previous page. the total cost of the cornpiete backfill aternatrve has 
been estrnated below 


(80.297 fton) * (194,000,000 tons) + ($0.412/ton) * (55,000,000 tons) ~ §90.278,000 
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The fofiowang miormaton has been taken tom the Caterpillar handbook (Edmon 26) Although GSM does 
nat have a complete fest of Caterpillar equpmet. CAT equpmert of srmiliar cost and size wil be replaced 



































*Al costs were adjusted by SO% to mchude terest, meurance, taxes. and Operator wages 


Mecharucal Availability - 62% 
Matera’ Densty = 3.850 ib/yd? (assume as an average tor all mine material) 


bucket capacity «= 11.7 yd” (struck) 
= 140 yd? (heaped) 
bucket fi factor = 100% 


@ of buckets to M7850: 18 tonfioed «4 « + ##§$20bfon ~< 67 «> 6 cycies/oed 
11 7 yd? /cycle 3850 Ib/yd” 


time to fill trucks positioning time - 725 
6 cycles «> (16.5 6) x © cycles) « 11s 
total tine = 3.05 mun /truck 


production rate 
Gomiesfncs « I?ve /oce « Mbt’ «BRN + 2,180 tons/row 
3.05 run /ruck 1 hr /60 min 2000 Ib/ton 


Gally production rate «62180 tona/how « 12 h/shit =~ 26,160 tons/shmt 
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7RSB-Heul Truck Fleet Sizing 


hal oycies East (hav rote, assume rete route 6 Of equal ine) 
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haul cycle: West (haul route, assume return route 6 Of equal time) 

















G62 mine owe ««§ «1+ 248 +> 3 rucks/had ce 
3.05 rrwn {truck a2% 


400 minfnad oie «=« 1 = 180 «> 2 tucks /haul cycle 
3.05 mun ruck 62% 


Total Time 
East 55,000,000 tons « (1 shit / 26,160 tons) x (1 Gay / 2 shits) « 1,052 days 
West (tons 1 through 55,000,000) 

95,000,000 tons x (1 shit / 26,160 tons) « (1 Gay / 2 shits) = 1,052 days 
West (tons 55.000.000 through 194 000 000, assumes 2 loaders) 

138,000,000 tons x (1 sR / 52,320 tons) x (1 Gay / 2 shits) = 1,329 Gays 
Total Cost of Project 





(a on 060|llCTOne Moves Binh nl A Toe Time (eye) ee 
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*The prienary East and West hauls can occu Concurrently (each with a separate loader) 
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1.1 Agency Coordinetion 


Federal agencies, in consufaton wih the US Fish anc Widillte Serwce (USFWS). are requred 
to ensure Tat any action ey authorize. fund. o- carry of wil not adversely affect a Federaiy 
beted trreatened or endangered speces A Biologia Assess mert 6 requred under Section 7 ic) 
of the Endangered Speces Act f isted specees o ther crtcal habitat may be presert in an ares 
aflected by ™ajor Construction activites 


Gorden Suniight Mines. inc (GSM) proposes changes to @ plan of opersiions that require 
amendment to GSM's State Operating Pernt The Montane Oepertment of Enwromwnenta 
Quality (MDEQ) and the Bureau of Land Managenent (BLM) are cotead agencies tor he 
evaluation of anticipated mnpacts form the proposed Gokden Suniight Mine Project. located 
appromrmnatety 5 mies northeast of Whtenal Mortana ‘he SLM rvialy requested s speces 
tet apphcable to the project area under informal Section 7 consultation ef) the USFWS 
Additonal species Gata also were requested fon he Mortane Natural Hertage Program 
(MINMP) and the Montana Department of Fish Wide and Parks (MOFWP) in response to the 
vial request for species information the USFWS prowded a ist of species frat could ocou in 
the proposed project area The Biological Assessment anatysis tooused on those species 
provided in the letter form the USFWS. Gated Noverntber 2! 1995 Severs additicna sensitive 
species that could ocour in the Proposed Action area also were analyrec The correspondence 
and associated information are provided in Atacthnent | of tts Biotogica’ Assesernent 


12 Analyets Gummery 


This Biological Assesernert addresses the potential impacts to Federally tsted. Federal 
Candidate. and BLM sensitive species The USFWS has revised the Federal candkiste species 
iets, Oriiling the category 2 Neting end Geveloping « “candidate” et only, This Notice of 
Review was published in the Federal Register on February 28. 1986 Since the DLM's current 
pokcy Manages sensitive species to prevent tuture Federal listing as treatened or endangered 
the BLM continues to protect the previous category | and category 2 species in Montane that 
are not presently included in the USFWS" new candidate isting These species are currently 
considered BLM tensive species Therefore tts Biologia! Assessment contains af Federally 
tated. Federal candidate and Bi M sensitive species Gentiied by the USFWS and BLM 
Crapter 20 covers Federally listed species and Chapter 310 addresses Federal carchdate and 
BLM sensitive species The order of analysis encompasses marnnais birds fish and plants 














The e"pect a~wytes CO™amed © tha Boingo AssessTet roorporaied he Gata presertied 
im the Envrorrnertss impact Sumtenmet EIS) he prvvary toous tor seneiiwe specs Nas been 
poterha! Grect, adverse m™pects to ea” specs avd &% ansc#utied hebist and potethe 
secondary empects to habtat m he proyect Morty for proposed mune operations ‘atue £ ' 
Oerthes af speces anatyred tor he Botogos Assessment 4 bre! mnpact suTenary @ mchuded 
tor each apecses eff apphoable Miggicn ™eanures OF eowrorrne ta protection measures Pat 
have been Gevetoped or committed to by GSM The Gata obtared tor fs prosect on specs 
presence /abserce heve been mocrporsied mio Me current mpac awlysa moding fhe 
curtenary preserted ‘able E-1 Oetaied Gescorptons of GSMs proposed actvilies are 
wctuded in Chapter I of he EFS 





13 Species Not Addressed in the Biologca! Assessment 


The Dull trout (Setvetinus Confivertes) previously a Feders cancdate category 2 species rvhaly 
was Centiied by the USFWS as poterthally ccourring in fhe worwly of the Goer Sunkght Mine 
However vial Gata on the bul trout § Ocourrence range and o distribution mohoated wt he 
Spectes would Not likely COCO in the vicinity of fhe Proposed Action in Mortana the bul rout 
® considered to be # possile resdert © streams and iskes west of the Contmental Onde 
(USFWS 1995. MOFWP 1908) No perenrna strearns o other fisheries habitat are presert in the 
Praposed Proyect area The buf trout 6 not known to occur in nearby fieheres Nabtat mnctuding 
Wtetal Crees and the Jefierson and Bouider Avert (MOFWP 1998) For these reasons the ful 
trout 8 Not anaty7ed turther in tvs Biological Assesernent: 


‘4 Weterences 
MOFWP 1996 Persona communication wt 5 Blazes ENSA 


Mortana Natural Herfage (MNP) 1995 Reanonse lete regarding specw! status species hat 
potentially coou in the GSM project area Decermbe 6 1905 


USFWS 1995 Persona commurmcation wih § Glare ENSA 
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Speciai Status Species for the Golden Sunlight Mine Project 


Table E-1 
































Peegre tar Faico pereginus re Ciffts 150 feet or greater mn hengtt, cose proxnty to No roosting oF 
wate where avian prey Spe”ees are Bbudat and nesting habtat 
solamon fom human daturbance may forage 1 
vorney 
Bais eagie Haleeetus levcocephatus F-T Ocow in association with mayor overs, lakes, and No roosting or 
reservort, nesting habtat requires large ees m promrnty | nesting habez, 
10 Open water wih an adequate food sowce of fieh and =| may forage in 
wtotw worry 
Mourtain plover Cnaradnut montarnss FL Flat, shongrass prarme, and pramre dog colonies in mid Porerna habtes 
ard tal-grass prare ecosystes, suftabie habtat often est in 
cours in rtensvely grared areas Secnon 16, 
downstream of 
Gerson, and 
open meadows 
east of the 
tr opoeed 
Cmturbance areas 
Ferruginous hawk Buteo reals BLM-S Nesting sites include trees, ledges, rock outcrops, and Nat documented 
low cliffs in shrub and grassiand communities the project area but 
sutable habta 
ext. 
Northern goshawk Accipiter gentilis BLM S Subaipine fr, Engelmann spruce, Dougias-fr, and Not likely to occur, 
ponderosa pine forests. nests in large cider trees in occasional foraging 
Gense forest stands i. _. 
Trumpeter swan Cygnus buccinator BLM-S Open water with appropnate aquatic plants Oooumerted 
Ocovrrences near 
the talings 
impoundments 
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Tabdte E-1 (Continued) 
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nN Varety Of habeas typet Curae wed by sectded Not laty tO CoO 
Gerw, ad redervo.s ste. ad e.thoet range wf 
mrad exposure to humans 


T Aipre anc subsipre conferous torests, mewna Not taily to Coo 
expos? to humans 


Varety Of vegetamon types, mctuding corvierous forest Known to coo 
med Br sagebrus "Oana and Copland roosts © 
Cavett meres and buadeys 


Desert strutiands comterous forest, and meed grass 
Drares, roosts © ees caves and manmade Srudwes 
mibernacsa requires stabie tenoe atures 


Woodhands and dese? comnunmia@s rocky areas roosts 
*" Caves, abandoned buikdings, under rocks. Crevices. 
ard unde pre bart 


Confterous forests and maxed woodlands, 6.000 to 
9.000 feet, roosts i Caves. mine tunmets, lava beda and 
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Long-earec myots Myots evots 








Ponderosa pine and maxed conifer, roosts caves. 
man-made structures, and rock crewoss 


Cils nea perenrual water and offer habhate motuding 
Niparian, pRhonjunipe woodlands and ponderosa pine 
forest, roosts in crewoes and cracks  cilffs or under 
loose rocks 


Desert grassiand. woodland and nparnan areas fon 
4,000 to 7,000 feet, roosts  bulidinga caves. and 
crewoes 


Longtegged myotis | Afyouis volans 








Spotted bat fuderma maculatu™ 





Yurna myots Myous yumanens:s 


UU URE 
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Sowoes MNHP 1995 USFWS 1935 

‘Federat 

FE Federaty med a encangerec A specs © Gange Of extrcton Pwoughoyt af o a sgrvhcart potion of f ange 

FT Federaty tec as Twemerned A specs lmmty to become endangered wiltwr the toreseestse ttre frou? af oF 8 sgrvhcart portion of @ range 
FL Candame Sfhoet mitormation on botogecal wuinerabilty ests to Suppor proposals to iat as endangered o Pregened speces 


BLMG Fornety Canidae - Category 2 The USFWS has Gecotinwes he Gesignation of Category 2 species as candeimes for tating (Feder Reguter 
Fetruary 28, 1996 Pages 7595-7613) 


rm” Nonessetat Poouator classed a8 experrnerta and nonessertial tor fhe Gesqrated recovery area 
Currently praposed to be detsted fre deomor « pending 
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20 FEDERALLY LISTED SPECIES 


21 Gray Wott 
2.1.1 Status and Distribution 


The gray woll (Canis tupus) is entiied by some taxonormusts as having up to 32 subspecies 
(Mech 1970), 24 of these subspecies once inhabited North America. The Northern Rocky 
Mountain woll (Canis lupus swremotus), considered a subspecies, was listed as endangered by 
the Secretary of the interior in 1973 (36 Federal Register 14678, June 4, 1973). The entire 
speces was listed as endangered throughout the lower 46 states, except Minnesota, in 1978 (43 
Federal Register 9612, March 9, 1978) because of the general trend among taxonomists to 
recognize fewer subspecies Of wolves. and because enfo:cernemt probierns for protection of the 
individual subspecies were likely to be encountered (USFWS 1987). 


Historically, the Northern Rocky Mountain wolf occurred in ali but the northeastern third of 
Montana (Hall and Kelson 1959). Woll contro! efforts in the late 1800s and early 1900s 
Gecimated the species, and by the 1920s the few wolves remaining in the western United Ststes 
probably were limited to wid areas within the National Parks and Forests (USFWS 1987). 
Currently, both confirmed and unconfirmed sightings of wolves occur throughout the northern 
Rocky Mountains, primarily within Montana and idaho. Sporadic reports of individuals also occur 
in Washington and Wyoming (USFWS 1987). The number of individual wolves and active woll 


packs are Continually Changing. along with thew occupied territones. 


Three recovery areas have been identified by the Northern Rocky Mountain Wolf Recovery Pian 
(USFWS 1987) to secure and maintain a minimum of 10 breeding pairs of wolves in each of the 
3 recovery areas for a minimnum of 3 successive years. These areas inciude northwest Montana. 
central idaho, and the Greater Yellowstone Area. 


in 1994, the USFWS approved a pian to establish nonessential experimental woll populations 
in Yellowstone National Park and central idaho (59 Federal Register 60252. Novernber 22. 1994). 
Rules published in the Federal Register designate gray wolves in each designated recovery area 
as “nonessential experimental populations” under section 10() of the Endangered Species Act. 
The following provisions for wolf management are inciuded in the rules. 
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© Wolves Cesignsied 43 nonessential experrnental ual are wit he Doundaries of any 
unit of the Natonal Park or Natonai Wiidide Retuge systers are treated as frestened 
speces. 





© Wolves Gesignsied as nonessential experrnental al are Not wiltwn units of the Natonal 
Park or National Wildiite Retuge systems but are wilfwn the Douncares of a nonessential 
experimental population area rested as federally proposed speces (i.e. proposed for 
Federal isting). and 


@ Wolves occuring outside nonessential expermental population areas retain ther 
endangerec status 


The experimental population for the Yellowstone region encompasses the state of Wyoming, a 
portion of southeastern idaho east of interstate 15 ()-15), and a portion of Montana east of |-15 
and south of the Missowi River The Golden Sunlight Mine tals within the Yellowstone 
experimental population area. therefore, any wolves that may occur in the vicinity of the mine 
would be classified as Federally proposed 


2.1.2 Life History and Habitat Requirements 


Wolves have occupied nearly all habitat types except for true deserts (Mech 1970. Pirniot! 1975). 
Habitat for wolves is defined as including |) an adequate year-round prey base of ungulates 
and alternate prey species. 2) suitable and somewhat secluded denrung and rendezvous sites. 
and 3) sufficient range with mina exposure to humans (USFWS 1987) 


The basic unit xf woll populations is the pack, which is typically a cohesive group of two or more 
INdradual wolves traveling, hunting. and resting together throughout the year (Mech 1970) Most 
Pecks inciude a paw of breeding adults (aipha pair), pups. and often yeartings and/or extra adult 
wolves (Murie 1944, Fuller and Novakowski 1955. Mech 1970). The size and location of a pack's 
territory may be stable o shifting (Mech 1973, Haber 1977. Carbyn 1960. Fritts and Mech 1981). 
and wolves associated wilh a pack offen exhibit a certain pattern of individual movernent wittun 
the territory Gucing the year (Mech 1970). depending on factors such as prey availability season. 
and breeding activities (USFWS 1967) The breeding season occurs trom iste January trough 
April, with wolf pups arriving in late March to May following a 63-day gestation period (Woolpy 
1968, Mech 1970). Litter sizes of wolves generally range trom four to seven (Mech 1970). 


Rendezvous sites are specific resting and gathering areas occupied by woll packs during 
summer and earty tall, after the wheiping den has been abandoned The first rendezvous site 
is Often located within | to 6 mies of the wheiping den. and a succession of sites are used by 
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the pack until the pups are mature enough to travel wah he adults (rom September to early 
October) (USFWS 1987). 





Most of the research on woll-prey relations indicates hat wolves usualy do no’ Gepiete ther prey 
populations (Murie 1944; Mech 1970); nowever, woll predation may ce a factor in unguiste 
populations in Certain areas (Mech and Karns 1977) 


213 Endangerment Fectors 


According to Young and Goldman (1944) and Mech (1970), the population Geciine of the eastern 
tinder woll that occurred wittun the eastern Untied States was a resull of |) imensive human 
settiemen, 2) Grect conflict with Somestic livestock, 3) 4 lack of understanding of the worl's 
ecology and habits. 4) human fears and superstitions. and 5) the contro! prograrns designed to 
eradicate the species. These factors caused the decline in all the woll populations within the 
United States, including those located in the northern Rocky Mountains Parallel to the eastern 
trnber woll, land development, habitat loss. posorning, trapping. and hunting are the primary 
tactors related to the decline of the gray wo! populations located in the northem Rocky 
Mountains (USFWS 1987) 


The expansion of human settlements has ultimately elrrinated the wolf trom all but remote areas 
within the contiguous 48 states, and within these areas woll sightings are predominantly 
composed of lone or transient individuals. A few locations, primarily National Parks and Forests. 
currently could support « viable woll population Although maintenance and improvement of 
suitable habitat may be the key long-term factors in woll conservation. an important element 
niiing wot recovery in the northemn Rocky Mountains & humaninduced mortality 
(USFWS 1987) Because depredation by wolves on livestock has been the fundamental reason 
for the virtual exterrmination of wolves in the western United States. woll recovery in certain areas 
wil Gepend, in part, upon enlightened management that recognizes and addresses the 
ecological, etfucal, and economic aspects of the relationship and overall public information and 
education 


2.14 Presence in the Project Arce 


The tfvee recovery areas identified for the Northern Rocky Mountain woll subspecies include 
northwest Montana, central idaho, and the Greater Yellowstone area (USFWS 1987) Wolves 
released in Yellowstone National Park as part of the current reintroduction efforts have been 
ranging northward trom the Park. and have been reported in the vicinity of Emigrant, Montana. 
approximately 60 miles southeast of the mine Another woll has been reported between Bouider 
and Deerlodge, Montana, approximately 5O miles northwest of the Mine (Fontaine 1996) These 
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sights: represert he Closes! known recent wolf ccourences m the proyect wcrwity Currently. 
NO PACk BCtvity, natal Cenning areas. OF Transient wolves are Known to OCoU Mm The vicinity of the 
Golden Suniight Mine (WESTEC 1995. Fortane 1996) Although ransient solves would be more 
tixety to follow cordors Cusracterived by Cense cover and less human Gevelopment an 
occasional raensiert wot could coov mm he mine worily Vol popuistions are arvicapated to 
increase Troughoul Mortana as relocation efforts cominue (Fouaine 1996). 











2.15 tmpect Evelustion 


Alougn gay wot populations may be expanding normwerd ton Yellowstone Nabonal Park 
nO woll sightings Neve been reported wiitwn 45 to SO miles of the Goiten Suriigtt Mine No 


proyec! related rnpacts to the gray wo! would be anthopated fromm the proposed mune expansion. 
Gue to. |) lack of cover, 2) lack of individual Gcourrences in he project ares and. 3) mo pack 
activty oF natal Genrung areas are Currently known to Ocou in the project wcrnty Therefore due 
to the gray «o's preference for sectusion jeg  COver) and murwnal exposure to Murnans. the 
SPeCIeS 1S Unlikely to INMnabi the enmnediate mine vicinity during active mining operations 


Based on existing agency data habiats associated wih the mine area. and known wor 
locations, the BLM has determined that the proposed Golden Sunlight Mine project would not 
afect the gray wort 
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22 Grizaly Geer 
2.2.1 Status end Distribution 


The grizzly bear (Ureus erctos) was Federaiy tsted as freatered # 1975 pursuart to he 
Endangered Species Act of 1973 Two subspecies of Drown bea ocou in North Arnerca these 
inchude the grizzly Dea (/ a horritlte) located on the North Amencan maniand and the Kockes 


bear (U a mddendortl\ located on Kockas Shuyar and Mognas islands (Ravech '@62) 


etoricaly the grizzly § North Amenoan range extended torn Ortaro Canada westward to he 
Calltormia coast and soulh nto Texas and Mexico (4errero 1972. Store and Tews 1955) 
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Geteees 1600 and 1975. girly bee popuisios © Me Usted Sistes Gecined tom = 
estrnames 100 000 to tess Man | 000 edwouass (USFWS 1982 LUweston: Cepredatico coma 
nabial Oeterorston COTrmercd! Tapp and spot huvting were te leading causes of hese 
Geckves Matrea 'S76) Conficts Deteeen Dees and ivesio#® sere common Ging he 
setting of he west (Galey 153!) ac he westead pu of ranctwng tem ty rapper ac 
mung rterests turthe mcreased Me pressure on he Gres’ Plans gurl popuisiors eta 
were ertrpaied by Te early (SOD: VWgtt 'SOR Logging and recresiow Gevetuprnert added 
to he Men rOuced Toray of Te Gury bee a he TOUTErOUs wens wore setied 
(USFWS 1983) 





Currently tve regions wiihn the comermmous 48 sigles comtiam gus dea populations 
cluding fe Northern Continertal Onde = Mortara Cabiret/Yass = Mortara Seles 
Mourtans i idaho and Wastngtion North Cascades m Wastungion and BMerroct ecosysie 
im idaho (USFWS 1932) Popuiahon estrnates tor hese areas total tess Man | 000 bears 


222 ile History and Habtst Requirements 


The grury bea has a broad ange of habtat tolerance "ypcal Nabtat * characterved by 
COMUQUOUR BaD Vey UNOBIUDed ToUTAMOUt areas with a Pugh level of tapog agh« and 
vegetative dversty, 


The grizzly bear © indiidvaelstc m behavior and typcally a solitary wanderer Except ehen 
caring tor young oF during the breeding penod grurhes mantan mcbudua patierns of behavior 
(USFWS 1992) Ths species 6 relatively long tved wih an average life span of 75 5 years tor 
both sexes (Craghead and Craghead 1974) 


Age of sexual maturity and lier size may vary depending or the inciwiduals muerttiona state 
(Merrero 1978 Pusset et af 1978) Both male and tenale grizrhes reach sexual maturity a 
45 years of age Mating ccours fom late May trough mdJuly peatung mmdJune Female 
grizzhes give birth to ™e voung wihun the den around February | Lifter sires range form one 
to four, wiih the a ~ @ two cubs (Craghead and Craighead 1977) The cubs stay with 
the mother and are « = either a8 yearlings or 2 year cits They then daperse as subedulls 
(USFWS 1983) 


The horne ranges of adult grizvrhes Frequently overlap wih the horne range of adul males 
generally tound to be larger than that of adult ternaies Gervmeen and Lee 197%) Grizzly Dears 
hibernate trom October /Novernber to March (May (Craghead and Craghead 1872) Oen 
LOCcabONs are typcaly found at higher elevations on seep sinpes After leaving the den bears 




















move COOeratte Gatances Pom Mg? elevations to Owe elevstons to eac” ewakatte tood 
sources (USFWS '9a2 





Geely Dees we typically Gopotuieic eget onc wi wee © warty of food sowces 
Depending on he habitat area guzrhes wil torage on Dernes tubers awd roots torts smal 
marrena uQuaies and Carmo (Hane 1574 Serwer and Lee 'S7R Forage tgh - proten 
arc Carbo yworales 6 especaily cortical tollowng hbenstion emer food resources are low and 
erergy requremerts are fugh (USFWS ‘982 


223 Endangermect Fectors 


Tre dechre of he grizzly Gear wiles North Amence @ afrmutadte to @s persecution form man 
and toss of habia Trough the exploration and setiienert of fs fwstoric range The espension 
of hurnan setiienents has Ulhrnatety elrrwnated the grizzly form af Dut remote areas atin the 
comtigquous 48 states resuting © the solation of smal subpopulations Loss and fragmentation 
of natural habitat © partoularly retewart to fhe management and survival of gruzly Dears These 
arenas require entensive hone ranges to provide the ammount of resources needed in addition 
ther low densties low reproductve polenta madwdualsic bemewor and Utlihzaton of iparen 
Nabtat (ai80 Used ertenevety by mar Cause fs species to be vuiner ate to possdve ertrpation 
(USFWS 1982) 


Currently nearly 95 percerr of the land ocoupeed by gri7hes @ state or Federaly owned and 
mmruch of that land © martanmed as mutiple use Grisly bears face comtmued habtal destruction. 
hurnan Cisturbances and direct mortality as man bear encounters morease 


224 Presence in the Project Ares 


Three of the tive Getirct gruzly bear ecosysterns ocouw witun the state of Mortana These 
motude the Cabmet Vaae Northern Contmertal Owde and Yellowstone papwiatons The 
Yeiowstone ecosystem etch 6 closest to the Golden Sunhght Mine consists of approsrmnatety 
9 50D square mies of mountamous terran in and surrounding Yellowstone Nationa Part Trou! 
(1988) reported that gruszty bear sghtings im the Tobacco Root Mourttamns and Gravely Mange 
ay inchoate that the Yeliowstone papuiation § expanding Unoontirrned gruzly bear sightings 
have been reported m the Elkhorn Mourtains appromrmnately SO mites northeast of the mine 
between the comemurviies of Bovider and Helena 


Owe to the existing level of devetaprnert in the Jeflerson fiver Valley the apen terrain and the 
act of sullable Wave corndors between estabheted recovery areas & 1 Urilikety that grusly 
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bears wil naturally reestablish populations in the mine vicinity. However, i is possible that an 
occasional transient grizzly bear could occur in the vicinity of the proposed project. 








225 impact Evaluation 


Since grizzly bears are not kncwn to occur in the vicinity of the Golden Sunlight Mine, no direct 
impacts to the grizzly would be anticipated from ‘he Proposed Action. indirect effects would be 
limited to the loss of potential hunting /foraging habitat, if the grizzly populations were to expand. 
However, potential habitat impacts would be considered insignificant due to: 1) the open terrain 
anid lower-elevation of the mine site is not considered optirnal habitat for the grizzly bear, 2) more 
secluded habitat located outside the immediate mine vicinity would more likely be utilized by 
transient bears; and 3) grizzlies tend to avoid areas of human activity, such as Occurring in the 
Jefierson River Valley. Fo: these reasons, the BLM has determined that continued mining at the 
Golden Sunlight Mine would not affect the grizzly bear. 
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23 Peregrine Faicon 
23.1 Status and Distribution 


The Amencan peregrine taicon (eico peregrnus enatu™) & currently Federally tsted as 
endangered. bul has been proposed to be delisted (je removed tom the Federal ist = The 
arcic peregrine taicon (F p tundrivs) was delsted © 1994 Nowever ‘ugrarts are stil protected 
under the sirnilarity of appearance provision of the Endangered Specs Act and the Migratory 
Bwo Treaty Act 
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historically, the American peregrine taicon ranged tom Canada and Alaska south to Mexico. 
Reintroduction and management efiorts have re-established nesting peregrine taicons in many 
areas Of the western Untied States. The main objective of the American Peregrine Recovery Plan 
for the Rocky Mountain/Souttwest Region is to monlior and protec! peregrine poputations. 
Eflorts to augment the population are concentrated in the central Rocky Mourtain stales 
(USFWS 1964). 


232 Life Mistory and Habitat Requirements 





The peregrine taicon typically nests on cilfts in Close promrwty to waler SOurces where avian prey 
species (¢.9 passerines shorebrcs) are abundant Habial requirements typically inctude |) an 
inaccessible nes! site, 2) an adequate prey base. 3) prouirmity to walter. and 4) isolation tom 
human disturbances (Haynam and Sumner 1977. USFWS 1964) Peregrine nest sftes are often 
located on Clif faces 150 feet or greater in height, with an overhanging ledge or rock outcrop 
(USFWS 1964) The nest typically consists of a scrape on the rock substrate (Enderson and 
Crag 1974. Cade 1960) 


Peregrine taicons mature at about 2 to 3 years of age Adults typically return to the breeding 
areas im rmd-March and exfwba a strong site fidelity although aflernative nes! sites also may be 
used wiltin an individual breeding territory (Fyte et ai 1976) The temrmate lays a chutch of vee 
to four eggs in Apri Both the male and temnaie may moubate. alihough the femnaie is the primary 
incubator ~The incubation period 6 approximately 33 Gays Goth adults provide food for the 
nestings Young generally Sedge m June or July and are 8007 Independent from the adults 
(USFWS 1964) 









Peregrine taicons typically forage eaten 10 miles of a nes! site along water sources (USFWS 
1984) However studies have ndicated Mat breeding Owds may travel up to 3! miles fromm actwe 
eynes - Colorado to teed (Crag '994) Preferred toraging areas inciude marshes lakes rivers. 
anc wet meadows (Porter anc Wiwte '977) 


233 Endaengerment Factors 


A nwenber of tactors Neve contributed to ihe decline of Ihe peregrine taicon eiitwn the last 
cartury he predormunent tactor « the enrwng of peregrine eggshells trom pestode posoning 
Other mffiuences nciude |) tatung of tatcon nesting: Dy taiconers 2) shooting 3) effects to 
eynes form mcreased NuTen presence and assc9ied Geturbences and 4) habtat loss he 
‘088 of asso”cwted "penen “ebta! 6 parbouiarly appecabie and Can "esull © a educton / prey 
evehabity (Herber and Herbert '965 Peaxal '974 "hetande '978) 
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Histoncaly, the marked Geciine in actve peregrine eynes and the greally reduced productivity 
of fs speces in the United States nave primarily been Gue to the Dioscoumnuiation of chemical 
resigues and habia! loss. A metabolite of DOT (ODE) nas been proven to cause eggshell 
tunning, aihough other Chemicals and pesticides also may be «@ tacior in uneuccessi/ 
reproductive efiorts (USFWS 1984). 





Due to the Gecreased use of these pestiodes im North America, the breeding success has 
improved for @ number of birds, including the peregrine taicon. Reintroduction fhaecking) 
programs initialed troughout the United States and turther protection of the individual birds and 
thew habitat! also have provided support for the populaticns, resulting in increased peregrine 
numbers. These improvernents have led the USFWS to delist the arctic subspecies and propose 
to Gelist the Amencan subspeces, as discussed in Section 23.1 However, habital loss and 
Gsturbance continue to be a factor in the recovery of ts species. 


234 Presence in the Project Ares 


Both subspeces of peregrine taicons are known to mugrate through the region and are most 
likely to OCour along the Jeflerson and Boulder River Valleys Nesting taicons may occupy ridges 
and bills adjacent to the Proposed Action area Observations indicate thal peregrines may nest 
wittun a tew miles of the mine However. raptor nes! searches were Conducted throughout the 
Study area = af hablal types Guring Apri and May 1994 and no peregrine taicons were 
documented in addition. no peregrine nests were Giscovered Guring subsequent surveys of 
potential nabtat in the general rune worty including Doherty Mountain, located approuirnately 
4 miles east of the mine (WESTEC 1995) Although peregrines likely forage along the Jeflerson 
and Bouider Rivers. the nparian nabtat that ocours near the Golden Suntight Mine project would 
be considered marginal for foraging taicons 


235 impect Bvelustion 


Durning project operation foraging peregrines would avo the immed riparian areas nea the 
rrune site. but potentially would forage outside the immediate mine area The marsh. lake. river. 
and wet meadow habitat types preferred by foraging peregrnes do not occu wilhun the 
Proposed Action area. and the ephemeral Granages located in and acacert to the rune area 
@o not represent optirnal foraging habeat for ws speces a8 Giscussed above ‘owever. 
peregrines feeding over the Jeflerson and Bouider Aiwers could fofiow tributary dramages trom 
the rivers up to the mune ste and ay occasionally Ccou' in the mune wority 


Based on existing agency mformation regarding the peregrine ‘acon no designated critica 
habitat. ocoupsed eynes. or optrna! foraging areas are known to Ccour © areas hat would be 
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Grecty afiected by te Proposed Action. in addition, no peregrine taicon activity or signs were 
observed Guring the widilile reconmassance conducted between Nowernber 1993 and August 
1995. Based on tus imiormation, tre BLUM nas Gelermined thal continued murung at the Golden 
Suniight Mine would not afiect the peregrine taicon. 
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24 ald Eagle 
24.1 Status and Distribution 


The bald eagle (talieeetus levcocephelus) was recently downlisted to Federally tweatened 
troughoul the lower 46 States tom endangered status (USFWS 1995). The baid eagle's 
breedirr, range formerly included most of the continent. the species historically nesied in areas 
where suitable nabitat occurred The eagle's winter range includes most of the breeding range 
but extends predominantly southward trom southern Alaska and southern Canada (USFWS 


Both breeding and wintering eagies are found in Montana The majority of breeding eagies in 
Montana ocourred in the western portion of the state Wintering eagles are widely scattered, and 
occur in association with major rivers, lakes. and reservows Areas of high use include Flathead 
Lake, the Yellowstone River, and the upper Missouri River Large numbers of eagies follow 
spring migration routes along the Yellowstone and Stweids Rivers (USFWS 19866) Maintenance 
and improvement of wintering bald eagle habitat is one objective of the Baid Eagie Recovery 
Pian tor the Pacilic Population (USFWS 1966). 


24.2 (Life History and Habitat Requirements 


Bald eagies "ormaily reach breeding age at about 5 years. whch rougtity comondes with full adult 
plumage (Hancock 1973) The breeding season of the baid eagle varies with latitude Nesting 
activities occur 48 early as November, bul typically take place in February or early March and 
include Courtstup fights. nest repaw. and nest buliding Nests are Usually located in mul)-stoned 
wees. optimum nesting habaat inchudes promrnity to open water that provides an adequate food 
source, large nest trees with sturdy branches a! suficient Noh, and stand heterogeneity Egg 
laying and incubation usually begin in March lasting apprommnatety 35 days One to four eggs 
(average two) are iad (Brown and Amadon 1968) The penod trom hatchwng to fledgling 8 about 
10 to 13 weeks, wih a post fiedgiing penod of 3 to 10 weeks (Todd 1979) 
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Bald eagies migrate south trom breeding areas between Septernder and December and generally 
winter as tar north as open weler and food are available. The major habitat components on 
wirtering grounds include a food source and suitable trees for Guna perching and night 
roosting. Wintering baid eagies may gather in large aggregations and share communal roos’s. 
Gurnal perches, and feeding areas. Eagles are attracted to large bodies of water (Cooksey 
1962, Ingram 1965), but may use arid valleys as well (Edwards 1969). 





Food availability is probably the single most important factor influencing winter eagle distribution 
and abundance (Sieenho! 1976). Waterfow(, particularly dead or crippled individuals, are often 
taken when fish are not readily available (Shickley 1961; Spencer 1976). in some regions, 
Carrion is an important food source. Live mammals, such as mice, jackrabbits, and gophers also 
are taken (USFWS 1986). Eagles wil maximize alternate food sources as availability changes. 


Perches are an essential clement in baid eagles’ selection of foraging areas, since they are 
necessary for hunting and resting (Stalmaster and Newman 1979). Perch sites must be in open 
view of potential food sources. Night roost sites offer protection from predators and a degree 
of protection trom inclement weather. Large. live trees that occur in sheltered areas are preferred 
(Uish and Lewis 1975). Eagles may roost individually or in small groups, and roosts can be used 
for successive years Eagles generally leave the roost for feeding areas in the early morning and 
return in the evening, except during severe weather when they may remain af the roost 


throughout the day 
24.3  Endangerment Factors 


The decline in eagie numbers is attributed to loss of habitat, human disturbance, illegal shooting, 
poisoning, and trapping, electrocution trom power tines, lead contamination of prey, and 
pesticide poisoning. Habitat loss for both breeding and wintering bald eagles has been 
associated with land development and human activity in breecing and wintering habitats. Human 
activity near a nest site during the breeding season can resull in nest abandonment and lowered 
reproductive success 


Electric powerlines can pose a threat to baid eagies and other raptors, depending on the line's 
size and configuration Overall, baid eagle collisions with powerlines appear to occur with less 
frequency than electrocutions However, in specific areas where bald eagles concentrate, 
transmission lines can represent a collision threat (USFWS 1986) Secondary poisoning trom 
eating lead-contarninated prey partoularly in wintenng areas where eagies feed on crippled 
Gucks and geese, and feeding on poisoned carcasses also can reduce eagle numbers 
(Jacobson et al. 1977, USFWS 1966). 
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in the past Girect and indirect effects of organochiionine pestiodes severely mnpacted baid eagle 
populations (Bailey 1964). However, as discussed for the peregrine taicon, the Gecreased use 
of these pestodes in North Amenca has resulled im greater breeding success for baid eagles. 
Ths increased breeding success, combined wiih the speces protection, has resulied in the 
Gowniisting of the species by the USFWS, as discussed in Section 24.1. 
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in Montana, the majority of nesting baid eagles occur in the western part of the state. Wintering 
eagies in the state are widely scafiered and occur in association wilh major rivers, lakes, and 
reservors (USFWS 1986). Because of the upland habitats occurring in the mine vicinity and the 
species’ Close association with water, is uriikely that birds would nest or roost in or near the 
rine site. No baid eagle nests nave been documented near the study area (WESTEC 1995). 
However, baid eagies may migrate and overwinter along the Jefierson and Boulder River Valleys 
(WESTEC 1995) and one individual was observed in the immediate mine vicinity (ENSR 1995). 
Potential foraging habitat with sultabie prey species (e.g . small marnmaiis) occur in and adjacent 
to areas that would be affected by the proposed project. 





24.5 impact Evaluation 


No habitat that would support roosting eagles would be impacted by the proposed project. 
Potential hunting foraging habitat would be impacted, however, as discussed for the peregrine 
taicon (Section 2.3.5, impact Evaluation), the area affected by the Proposed Action does not 
represent optimal hunting /foraging habitat for the bald eagie. 


Based on the available agency information, available habitat, and documented eagle use of the 
Proposed Action area, the BLM has determined that continued mining at the Golden Sunlight 
Mine would not affect the baid eagie. 
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25 Ute Ladies’-Tresses 
25.1 Status end Distribution 


The Ute tedies’+resses Gpraenttes Givviels) & Foderaly teted as Prestened. Ths plat 
primary ocours in areas whore the vegetation is relatively open, bul nol overgrazed Ute 
ladies tresses populations typically ocour in relatively low elevalion riparian meadows. The 
recemt discovery of the Ule ladies tresses nea the mine represents a major increase in the 
known range of the species = has been collected recently or historically form a tirnfied area 
spanning Arizona, Colorado. Nevada Utah. and Wyoming (Herde! 1995) 


25.2 Ulle History end Habitat Requirements 


Ute ladies tresses © 4 perenrual, terrestrial orctud Characterized by 3 to 15 smal white or 
wory-colored flowers Clustered ito a spike arrangernent at the top of 6 to 2Dinch sterns ft 
typically bioorns fromm late July trough Septernber, occasionally into Septernber and early 
October (Sneviak 1964 Coyner 1990. Jennings 1989) This species is endemic to morst soils 
in wet or mesic meadows near springs lakes. or perenrual strearns 


Ths plant appears to have a very low reproductive rate under natural conditions (Coyner 1990) 
The Ute ladies tresses is similar to offer orchid species in that @ takes 5 to 10 years to reach 


reproductive Maturity, and reproductively mature plants do not flower every year 
253 €Endangerment fectors 
The Ute laces tresses is threatened primarily by habitat loss and modification. wtuch has been 


prevalent throughout the western United States in addition @s smal population and low 
reproductive rate also Make @ vulnerable 
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254 Presence in the Project Arce 


The Ute taches tresses 6 mnoen to occu 1m the Peano See > wetland Daan nee Whitenhal 
Mortara (4ede! 1995) Sutabie habia to fs speces Goes not comu efi he proposed 
Gatsberce eee oF im he woriy of Me Golden Sunigtt Mine proyect: §=No Ue inches tresses 
were COserved Guring vegetation survey! Ccomducied = 19M anc 1995 (GSM '9e5a) 


Coyne. J 1990 Report tor Poputation Study Sprarthes diuwels Unpubisnhed report Burea, 
of Land Managemert anc Red Bute Gardens. Urvversity of Utah Salt Lake Cty 29 pp 


Hee 6 . 1995 Piedmont Seernp Botarnce Ste Evaluation Jefierson County Mota a 
Montane Natural Herfage Program Helena Mortana 


Jorge, WF. 1060. Find Report Species Studied fustiome grendiiown, Sprentes 
Chain, Vataxts brechypoda. Mypoxis hreuta, Physaria belle Aletes hurnilis Unpublished 
Report Prepared tor the Nature Conservancy Under the Colorado Natural History Smat 
Grarts Programm The Nature Conservancy. Boulder, Colorado 48 pp 


Shevek C.J 1064. Gprenihes Giwiels (Orchidacess), « New Species tom he Westen 
United States. =Britorwa 36(1) 614 
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i) s00tion to re two BLM sernetive Det speces Centthed by he USFWS as coovTing & he 
DrQyec! area anc addressed © Getal below fve ole seveive bat specs ™ey Coos These 
tve specet motude The westen smal footed myoln lon eared MyOlE longdegged myols 
Yura myota and spotied bat © 6 Currently unos emeite hese five Del species may coo 
- ee proect area Ther sssccwted habia! Gescrptons are isted on he suTenary tate 
Sechon | 2 of tus Bictoges! Assesemert (see Tate £ |) and hese fve species are addressed 
turther in Section 'v F mn me EIS 


The overal enpact anatyss tor sensitive bat specees toouses on fhe potertha! Grect mmpects torn 
joss Of habeat (6. Sets, ete) ant polenta Hore efects G6. sous) © Oe 
concentrations NO known maternity colorwes fberneava of bechetor roosts Neve been 
Goournented in the mune area Nowever Dats may be aflected depending on habiiat assocwtions 
anc potental presence ‘hese issues are addressed below tor bot bel speces doournented 
mn the mune worty and in Section 'v F of the E'S tor the offer fve sensitive bats Cerntified by the 
BOM 


21 «Fringed Myotis 
111 Status, Mabtat Requirements. ano Endangerment Factors 


The fringed myos (Myotis Mysanodes) @ Currently a BLM sensitive species Ths bat species 
* one of the larger of the genus Myotis Fringed myots are found in western North America 
trorn Britem Coturntxe Canada south to Veracruz and Chapas Mexico (OF arref and Studer 


The fringed myots © reported to ccoupy @ range of habiata including ponderosa pire 
oakbrush. shrublands and riparian The species also forages > @ variety of offer habitats 
(Moftimenter 1966, OF arre® and Studie 1980 Findley ef a 1675 Faxgeraid ef a 1004) 


Fringed myote are largety cotorna! and preter to use Caves mines and cid Duldings as roosting 
and breeding sites Galey 197! Findley et a 1675 OF arref and Studie 1980) Roost sites are 
apparenty COOUpIEd In a rangient tastion during the night (Hofimerster 'GR6) 


A conmiderable variation in parturition of tenaies has been recorded wittwy cotorwes and beteeen 
geograptwoaly seperated cotorves Ovulation fertilization ant empilart ation ccours in the spring 
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toliowed by @ gestation period of SD to 6 Gays (OF arvef and Stucke 1980) Pregnant tevnaes 
Newe Deen recorded Pon Hd to late Jue lactating ferries tae Porm md uly tO late August 
orc yours of Pe yes Por cay August eat) SeptevOe Frotey « wo 1ST) Becher 
roosts are generally located eff Me wort) of he maternty cotowes (OF avret and Stucke 
‘=O 





Fanged myots are known to migrate alhouy lithe @ knoe about he specs movernents 
" @ specistied Pt tal mg ators Pworve who" Gelances to Owe clevelos oO more southern 
areas efere he bats are perodcaly achive Guring he ere Scoring mugration eto & maternity 
colony i rapid. COourTIng forn mud to inte April (OF arret and Stucke 1980) 


Fanged myots are agile thers capatie of nearly vertical fag slowing fs apecees to tame of 
and tend fom « fet qurtece Prey & @ 17D. © © & Ohege Gear eth vegeta 
canopies «Fringed myols ae socturna and typmoaly eeve he roos! shorty afte sues 
returning eit appromrnately 4 hous Fenaies form maternty cotorues tend to forage tor 
longer periods departing he roost af sunset and return nea Gaen (OF arref and Stucke 
1980) 


Ths species 6 easly Gieturbed by hurnan presence Pmor to parturition tev.ales become even 
more secretive and are virtually mmpossibie to approach (OF arret and Stucher '@80) 
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Potential roosting and foraging habitat tor the tinged myctis exists efitwn the praect area as wet 
a8 Surrounding terram Alihough fa myots species COUId COoupy and uilize the \abfal types 
located ©) and new Me project area Me gransiand and tavannam comrnurvies promunert 
trroughoul the project area would no! be conedered optivnal foraging habtat tor these gieeners 
Because fs bat species COOUeS Caves TINeS and Dulidings tor roosting mdiwcuals may be 
presert effin the abandoned shatts and adits that coou Pwoughoul he mune area Uri fend 
survey8 are conducted Guring he appropriate seasons to determine ehetter these Tune 
COPNDONENTS BUDDOT maternity colorwes OF Mibernaovia & @ UnenOen whether the tinged myots 
ocovrs wiltwr the ares proposed tor the Gokten Sunkght Mine prayect 


313 npect fvewston 


Potecha disturbance to roosting bets and loss of rooseng and toraging habfal may ooo form 
mrne@ CONSITUCION and operation resulting © bom Grect and mdrect enpacts to the hinged 
myota ¢ present in the project area in he event hat mune development and expansion were 
to affect concentrations of roosting beta adverse mmpacts to both inchwiduel bats and estabkened 
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coRrNes COIS rent Orect ions of rooting "aibtiat Could resut © bom Grect mortsity an 
Gaguace ert of bats Cepending on Me senso Oo Gulrbece moreased nose and virehos 
ror Cimstrrg af Te we COUR SIO reRut COTY abandonment ac Gaglacen ert Firaity 
v@retors bor taste Cod aftect Me mieg?, of easing odeygord ape wigs jeg adm 
om sats) possi reevting © Me toss of Me comory OF Sergio” of ar foe ric roost sites 
AGeqQuame verthathor Can be orca tO OostingG Date parhouary ty bere la atu typeoely 
"eQure Conia’? and late ar le Dersturet 





he Pinged ™yohs may De advernety ahead by meng achwthes and low Quality eater hom bom 
eretTG ad Drapoed Mwne Oper sO: Ont Of ar alnte water a naturally COOUTING seeps and 
Aorist © the warty Of he mre aio CCRT Adverts) “Tac! reecert bet specs Caperding 
Upon the water Quality and actu flow reduction: "he ons Of evalatie este cos Gecrease he 
amourt of toraging habia to hs apeces 


To mwrwrere potertia! empacts to roosting Dal specs an mapection o survey Of existing mre 
shams would be conducted prior to fhe rvhathon of wrwng aciviies to determine bet presence 
and ccouparcy GSM woud notty fhe BLM prior to closing ary sheMa adm oF manmade 
structres on BLM managed land Guring he mine operations BLM would determine ehethe 
adGthonal protection eaauret eau’ be warranted to prevert mnpacts to BLM sensitive bet 
species That may mhabt Mee areas 
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32 Pale Townsend's Gip-Eared Gat 


321 Ststus, Habtst Requirements, and Endangerment Factors 


The pate Townsend's big-eared bal (Corynorfunus townsend pallescens) « . ~_M-sensiive 
speces. Thus subspeces ocouw's Trougnoul western North Amenca (ial 196!) in Mortana 
the subspeces’ Gistributon extends mio the stale s Centra’ anc soufweste™ egons (SCE 
1995) 


The Townsend's big-eared Dal ocoupes fabiats ranging fom sermudeset shrubiands. 
piton-juruper woodlands. and open montane forests Where fs speces ocovws on the Great 
Pains, ft @ restricted to Gecduous woodlands ne-y sullable caves am. ock oulccops (Fazgeraic 
ea 1994). 


Townsend's big-eared bats are found Gurnally = Caves rock shefiers or mune tunnets. bul at 
raght they offer resi = abandoned buldings Filuce si of a 1904 Frdiey of a 1975. 
Hofimester 1966) ‘hese bats are msectvcrous anc glean prey Gems such 45 smal moms. 
Gpterans. anc beetles along Ihe Margins of venstation over water anc ove sagebrusm Ths 
bal speces & relatively sede iary Towing shor Gstances from Dot? seasons Nibernaculs anc 
Gay roosts Ths species May gO undetected Gue to {5 secluSIOn anc sensiiviy to Geturbance 
unless roost! sites are located (Fitzgerald ef a 1994) 


The mating of the big-eared Dal 6 polyandrous and no par bond « formed Greeding takes 
> ace in the tal and wirite followed by ovuiaton - iste eter or early spring anc Gelayec 
fertikzaton ocourning im the spring (Hoffmeste 1986) Maternity colorwes begin forrmung as earty 
as late Apri (Hoffmeste 1986) A single young & produced and by te July Tost of he young 
are able to fy “ermnaies breec as juvenwes “ales breed as yeartngs (Hofimeste '986) 


Alttough non-terriional. ts colormal speces seems tO exfwD" a fugh degree of side fidelity 
returning annually to the samme Maternity roost Selector of warm nursery sfes 6 essenhe tor 
reproductive success ‘+ibernacuia typically (0g caves anc Te shafts) “ertan oO 
temperatures and moderate to strong ar flow BISON V 1995) ‘Dernating "ownsends 
Dig-eared Dats are sensiive to tenperature and Nurmudity fuctushons anc T.#y abandon @ roos' 
sie m response to Changes (Fizgeraic ef a |'904) 


Ths speces 6 westensd by Nabta! O85 vandale™ anc Geturbence tc Twalernty coftorues anc 
hibernecula. primarily Dy recresborwsts anc cavers "he extreme sernetwviy of fs specs to 
hymen disturbance "es offen ‘esullec © permane! abandonnen of 2 Oos! or coloTy Sie 














Hibenac.sa ef he appropr wie lenperatire anc Nur _ty eves are Te ening tactors to Ms 
be speces 
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Since Te pale ‘Ownsend’s big-eared bat lypcaly " oO8TS / Caves anc Tne Lewets & may De 
preset ett he Tee area As 2 tOhage Geane Ms SpeCes BIO COUe forage Prougnoys Pe 
poet wea ‘hs speces 6 oer © cow © Lees ext Cink Covers State Poe 
appromrnately 'O "wes sOUMess! Of Te Tre wee “Oweve (6 CUTE) UmOEn © ow 
extevt he pale Ow send 5 np eared Da! “ay OCOupy Me proposed proc’ area 
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Potenha empacts to e pale "Oensen’ 5 np-earec De! Daraie Mose Gacussed tor he fingec 
myots 7 Sector 3' 3 © ts Soogcs Assessment Bol Grec acd nodrec Gehebernce 
roosting Dats Tay oCcOu form re Comsirucion avd opershon ( fs speces sere preset © 
he prowec’ area "he " Ownsenc’t big-eared bal would De Tore suscEptiiue to dshebance Mr 
ote Dal speces wt Tay occu © Me wee "NS specs woud be pertcuserhy secretive 
Seturbance Gung "bemnaehor nctuGng posséue effects for Seruphor of ar foe mo ay 
~oernecula anc form nose Gung Te Opersior 4s Gscussed © Sector 3° 3 he owhgstor 
“easuret Gevelopec tO protec’ Oe! speces Mt Te, Occupy Me Tee oes woul ac 
meremuring he poterhe effects to ™~s speces for e proposed prayect 
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The Amencen indian Regiour Freedom Act 


The American indian Religious Freedom Act mandated wl federal agences anc Gepartmerts protect 
arc preserve Native Amencan religous OMturs nigf/ts an values «= practice Tw Amencan inden 
Retipous Freedom Act i: mesa @ si vs procedves ofere vw represertaives are “Wifes aw 
asked to Commert on Feeders actors fut may adversely sllect inoen shes Of religious of Cure 
vatue The Archeciogica’ Resources Protection Act speciiicaly references the American indian Religno., 
Freedom Act wih respect to protection of a@uraly sigwiicart sites 


The Netrve American Graves Protection end Pepastristion Act 


The réative American Graves Protection ard Repatriation Act «as rmyier_rted to ensure proper ard 
tenety repetriation of Native American human remains and of ,ects housed museums and other 
mettutions The Native American Graves Protection and Repatriation Act aso mandates that Federa! 
agencies establish procedures tor respordiing to unanticipated of new discoveries of human remains and 
rotated CMtural materiais on Federa end tribal lands Graves on private larx! are not protected under the 
Native American Graves Protection ard Repatriation Act ‘owever they are protected urer the Mortara 
Hurnan Remar and Bua Ste Protection Act 


Cumturel Significance 


The significance of a cuftural herfiage resource is an assessmert of fs mmportance to the citizens of the 
Unted States ard’ moxates whether a ste has aftributes that qualify f tor inctusion on the National 
Register of Historic Places in order to be. sidered eligible for the Nationa! Register of Historic 
Places. a cuftural 1 source must be a district, site. buliding structure. or Cbject that relains fs integrty of 
location. design setting moteriais. workrnanstup teeing and association and satisfies at least one of 
the four significance critters: defined in 36 Code of Federal Reguiations part 60 4 (see the National 
Historic Preservation Act and Surwnary) 


Cugtural hertage sites also are consi ered signiicart I they are protected under other state or Federal 
statutes. such as the Native American Graves Protection and Repatriation Act or the Montana Human 
Remains and Burid Site Protection Act. which outlines procedures regarding treatment of hurnan burials 
On state or privately-owned land in Mortana 


An urdertaking has an effect on a cultural property # @ alters any of the characteristics or criteria that 
may Quality the property for inclusion on the National Register of Historic Places or otherwise affects a 
property s legally protected status impacts to cultural herfiage resources are considered adverse # the 
eflect diminishes the integrty of the property's location. design. sefting materials. workmanstip. teeting 
Of association Ad erse effects can include. bul are not limited to 

















. Direct physical disturbance. darnage. or alteration of all or part of a site or property that is listed 
on or is eligible for the National Register of Historic Places. or is protected under state and/or 
other Federal statutes. 





. \solation of the property trom or alteration of the character of the property's setting. 


. introduction of visual. audible. or atmospheric elervents that are out of Character with the 
property or alter Rs setting. 


. Neglect of a property resulting in Rs deterioration or destruction. ard 
. Transfer, ease, or sale of the property (CFR 36, 600.9. revised as of July 1, 1994). 
G2 
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Stes oigitie to the Register under Crtere A B arxt C at may experience adverse efiects torn the 
undertaking can sometimes be mitigated trough such methods as developrnert of educations certers 
or tdosks that provide information on the affected properties Mitigation tor sfes nominated under 
Creerta A B ard/o C that woud experience adverse effects must be developed ary; defined ma 
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Potertia®y adverse envronmertal consequences are linbed to gourd movement poutertig using 8 
Feature Modes arc Efiects Anatysis (FMEA) Risks to the envrorvnert are evaluated by cttegorizing 
both the likelihood for gound movernent to occu (lalure mode likelihood calegries), ard the 
envronmertai impacts (consequences categories) Tables +! and +2 suncnerie these respective 
categories (Note af tables are preserted af the end of the text in tvs App. ik) 


A level of confidence is assigned to each category of likelimood and environmerts’ consequences | he 
defirtions of likelihood categories are provided on Table 1.3 


FMEA are categorized according to nine dillerert modes of ground movernert These ground 
movernerts arr Wertiied by twodetier symbols defined as tolows 


Movernert of Suntight or Rattlesnake Bich Slips 
Siope Faiure on East Waste Rock Dunp 

Slope Faiure on West Waste Rock Ournp 

Slope Faiure on Bloch Buttresses 
Setiemert of Tailings impoundment Covers 
Tailings Dam Slope Faure 

Pa Wall instabéty 
Movemert of East-Oump Triggered Block Slip 
Siope Faiure on Alternative Durnp Areas 
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Separate FMEA taties were prepared for each primary mode of ground movernent Some tables are _ 
applicable to more than one Atternative Table 1-4 provides a comprehensive list of the grourx 
movement FMEA tables. and indicates af the alternatives to which each table applies The ground 
movermert FMEA is shown on Tables 1-5 through 1-15 


A specific tafure mode is Wentified by a number following the two4etter ground movement symbal on 
Tables 1-5 through 4-15 The numbered symbols identify specific modes tafure that are associated with 
the ground movement A brief description of each specific talure mode is provided on the FMEA 
lates: 


The likelihood of occurrence for each talure mode is categorized and assigned a level of confidence A 
likelihood /confidence level also is assigned to each primary mode of ground movement The 

likelihood /confidence level ass*jrnents for individual tallure modes represent the overall evatuation for 
that tafure mode. which already incorporate the likelihood for the the principle ground movernert 
occuring These likelihoods should not be interpreted as being additive or curniative 


The resufts of the FMEA for each Alternative are surmmarized and compared in the following paragraphs 


The resufts of the FMEA for the No Action Atlernative are surnmmarized on Table 4.16 These analyses 
indicate that most of the Wentified modes of tafure have a low to very low probability of occurring 
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Envwornerts) consequences a! ihelMocd categores ful are eisted © yor “Overt uue Me 
Proposed Acton are essertiaiy uxctenged form Tose described to te No Acton Afernative tr he 


tallowing primary tafe modes 


Moverns. ¢ of the Surtiggt or Ratiesrake Giocs Sipy (Tatte +4) "he static tector of astety © 
enproved from | 2 to ' ) tas fs Goes not substartialy ater fe ewromnerts ‘ses 
Consequences associsted ef? seerucaly mduced movenert of the Sunigy Block woud be 
mitigated because the presence of the proposed buffress would reduce The ~eagwiude of 
potertia blocs duptacemnert Sewsruc anatyses rxicate fut e@h the proms! Dutiress 
emplaced the expected ™axrmum mowermnert af the margins of the Su Ggtt Bloct eoutd be up 
to 4 feet compared w€> up to 6 test of localized movernert e@h ory re wteren taftress hes 
restricted movernert wousd mitigate the Consequences associated wih mowermnert of the 
Surtigtt Block but not enough to change the level of envronmnental ccimsequences oF reduce 
the ikefhood categories as shown on Tatie 4 


Stope Fadiure on West Waste Ruct Ournp (Tatte +7) Sarne as for the No Action Atternatve 


. Stope Faiure on Block Buttresses (Table +44) The envwronmertal consequences ard tature 
mode likelihood categones for the ertarged proposed buttress are the sarne as for the mtieren 
buttress 


. Settemert of the Talings impourcdimert Covers (Tate ++) Cordiitions reiated to setiiemert of 
the rectamation cover tor Tailings impourdmert No | would be unchanged from fhe No Action 
ARernative Because more tafings would be impounded in the Tailings impouruimert No 2 
tactity under the Proposed Action larger sefiiements may be expected cornpared to the No 
Acton Atternative but likelihood and environmental consequence level categories would not be 
Changed trom those shown on Table 1-0 


. Fature of the Tailings impoundmert Darns (Table 10) Although a larger voturne of talings 
matlertais would be involved in the tafure scenarios the consequence levets arc’ likelihood 
categones are the sarne as for the No Action Aternative 


. PR Wall instabéty (Tatte +411) PE waits following mine reciarmnation would be lef generally as 
shown in the Proposed Amendmert As for the No Action Mlernative & would be expected that 
sorne por és of the pR & dis would be subject to raveling talus formation erosion and limited 
rock mass movements thus locally altering the configurations of some of the pf walls in 
partiovdar rock mass movements may be expected along the northwest area of the pl. where 
the untavoratile oriertation of existing tavéts renders this area less statie As these mass 
movernerts occur however the overall stably of the pl walls would be expected to increase 
over the longterm as the rock and sod materiais achieve « more statie Configuration The 
taiure mode likelihood and environment: consequences categories would be unchanged trom 
those preserted on Table 1.11 
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Tre earth mowernert FMEA tor the Reture Owermor Ai. wate 6 Certs of Te awtyses Gore try he 
Proposed Action 2s sumnaried on ‘atte +17 


Erwrorenertal consequences and ihefhocd categores Mat ore eigtad to gous! “Oeernents ruler he 
Onmxted Durnp Afternative are essertia®y unchanged form tose Gescrited tor fe No Actor \/Lernative 


ton he hitoneng rman, tate motes 


Movernert of the Suntight Bloct (Tatse + 5). 
Slope F ature on the interes East Waste Roct Our (atte 4 4) 
Stape Fature on the West Waste Rock Ournp (Tate + 7) 
Stape fF ature on Bloct Buttresses (7 atte + &) 

Setiernert of the Tafings impourcimert Covers (Tatte 4 @ 
Fature of the Tallings impourimert Dans (Tatse + 10) arc 
Pt Wal instabétty (Tatte 411) 


Tatie 4 14 shows earth movernent FMEA results that differ trom the ev wtyses veloped tor the No 
Action ternative The differences retate to sope stab? on the Aternatwe Durnp Sates 



































Tatee 4 18 surmmarves the FMEA tor the Divaied Durmm Alternative Entries that are dlerert trom the 
No Action Ahternative are indicated by Ralics # Tatte +4 16 6s compared wah Tatse 417 (Proposed 
Acton Aflernative summary) the most apparent dife «noes are the increased number of tow ikelhond 
Level ll eewironmertal consequences and the sligh®y reduced number of maderste likelihood Level fi 
consequences These dilferences ere not substantial or ed appes to ruiicate hat there o 
lhe diference in environmental rist between the Proposed Acton and the Oded Durnp Atternatives 


wth respect to ground movernents: 
1.1 Sope Aternative 


The earth movernert FMEA tor the 31 Slope Afternative is Wertical wih the enatyses done tor the 
Proposed Action as summarized on Tatie 417 Although factors of safety would be higher for 3 | 
versus 21 slopes the enproved waste rock dump slope stably would not substantially change the 
tature made likelihood categories for the West Durnp (Table +7) the Block Buttresses (Table +4). or 
the exparcied East Dump (Table 4-12) 
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Stope Failure on (interim) East Waste Rock Oump 
























































‘ED = Siope Faiture on East Waste Rock Dump, Failure Modes 1.3 


? © = During operational le of mine and mill 
C = After mune closure, reciarnation activites Completed. and treatment facilites instalied and operating 
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Summary ter Slope Feilure on WWROD low bagh 
‘WD - Slope Faiture on West Waste Rock Dump. Faiture Modes 1 2. 


7 © - During operational Me of mune and mil 
C - After mune closure. reclamation actwites completed and treatmert facilines installed and operating 
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‘BB = Siope Faiture on Block Buttresses, Failure Modes 14 


7 O = During operanonal ie of mine and mul 
C = After mine closure, recis nation actwites completed’, and treatment tacilives instatied and operating 
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‘TC = Settlement of Tailings impoundmert Covers, Faiure Modes 1. 2. 


7 = Dunng operational ide of mune and mill 
C = After mine closure reclamation actwites completed. and treatment taciines mstalied and operating 


BEST COPY AVAILABLE 








371 


























—_— 








_— 























cin 





‘TD = Talings Oem Slope Faire Fale Modes 14 


70 = During operational ie of mune and mit 
Cc. Aer mure Cosue, "eclarrahon activites Compimed. and veatmert taciites metalied and operating 
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“PW - PY Wal instability F ature Modes | 3 
OR Ne OBE ROMNEIOR RCRWOS COMOMMET RO Ramer lanes Ostahed and fe ming 
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‘ED - Stape fatue of faa Waste Mock Quem Fakes Modes | 4 
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‘EB - Movernert of East Dump Triggered Block Sip, Failure Modes 14 


? O = Dunng operational ie of mine and mill 
C = After mune closure, reclamation actwtes completed. and treatmert taciines mstalied and operating 


“Worst-case” consequence level tor movement of Sunlight or atiesnake Block Ships 
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‘DO = Stupe instability on Anernatve Dump Areas Failure Modes 14 


? © = Dunng operamonal ite of mine and mull 
C = After mune closure, reclamation actwities completed. and treatment facilites mstalied and operating 


“Worst case’ Consequence level tor moveme a of Suniight o- Ratiesnake Block Sips: 
“Worst case” consequence level for siope tature on West Dumo 


BEST COPY AVAILABLE 





3% 














it 














| 
| 





| 


Not anphcatie to ts Afernatwe Pe wil be patialy Dacethed 























Overall stabdty of pe 
walls ant mocrease wt 
tee as rock and so” 
mater as actveve more 
Stable comfigurations 


























‘PW - Pe Wall instabity f ature Modes 14 
2C - After mine closure. reclamation actviies completed. and reatmert facilites mtalied and operating 
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Key 


BS - Movernert of Suntight or Rattlesnake Bloc’ 
ED - Slope Fature on East Waste Rock Ournp (Table 4.4) 
WO - Slope Faiure on West Waste Rock Ournp (Table 4-7). 
BB - Slope Faiure on Block Buttresses (Table 4-4) 

TC = Settiernert of Tailings impoundment Covers (‘atte 4-9) 
TO = Tailings Oar Slope Fature (Table 4-10) 
PW ~ Pt Wall instability (Table H-11) 
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or Ratiesrake Block Slips (Tatse +5) 
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EB - Movemert of East (Tathe 4-12). 
WO - Stope Faiure on West Waste Roct Ournp “7 

BB - Slope Fabure on Bioct Buttresses (atte 4.4) 
TC = Settermert of Talings impoundmert 
TO = Tailings Oem Slope Fature (Table 4-10) 
PW ~ PR Wal instabiity (Table H-11) 
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Movement of Sunigtt or Ratiesnake Bloce Sips (athe + 6) 
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ARO rewms torn the weathering of suffice mineraia principally pyrite (FeS,) by water and oxygen ARD s 
Characterwed generally as an acidic ror sullate sciution wi also cortarns 8 range of trace metals (eg. 
copper. zinc) The reaction that s resporsitée for the ivfliation of ARD is generally represented as 


FeS,~7 O,-H,O-Fe® -280% -2H" 
a 


ard proceeds rather siowty The ferrous fron (Fe’*) produced by ths reaction can tse be oxidized to 
produce ferric ron Fe’). which also can act as an oxkdart for pyrte This reaction is 


@ 


Reaction 2 6 generally accomparved by a marked decrease in pH and the rate of the reaction is sigrificar®y 
taster than reaction | For trestty excavated py'te.cortaining waste rock reaction 2 cannot proceed urtl 
reaction | is infisted Thus the formation of ARD is a staged process and successiuly avokling the 
Oeleterious environmertal mpacts associated wih t must ether elirrinate reaction | or not allowing Stage I! 
conditions (represerted by reaction 7) to develop 


in corqgunction with reactions | and 2. other geacherncal reactions offer, accompany the formation and 
propagation of ARD Excess ferric ron produced generally precipitates as an octwous soll producing the 
red orange staining that is so Charactertetic of ARD An exarnpie of thus type of reaction is the formation of 


The seid terrimydrte Fe(Or), 














4Fe** -10H,0-0,-4Fal OM, BH" 
@) 


& atso © possitie for some or af of the ack’y produced to react wih minerals presert in associated rack 
matrn to efther neutralize ackity (show im reaction 4 as ackilty reacting wth caicte CaCO.) form clay 
rwnerats (shown i reaction 5 as tekiapar weathering to kactinite) or a Combination of the two 


Cad," -Ca™ «HOO; 
(4) 


2RABLO, -OM,O-2N -A,SLOJOM, 2K 44,30, 
(3) 


° can be seen that many of these reactions consume eater Thus the formation and propagation of ARID 
Gepends OF 8 COMpie: rterpiay between slide ~wreras aveteablly of eater anc Orygen ard fhe Chernca 
composition of the rock © etuch the pyrite ccours Oepersiing on the ste apectik conditions pyrte 
weathering reactions ft ‘ead to the formation of AMD may be suppressed of ‘eactions of fhe tu@t rock 
matre that occ a8 8 reme of pyrite omxiation may commune « eficert amcurt of este to evox! ARD 
Cortar~mator dh toca’ ewroremert 
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Muneroca Types at the Gotden Suntignt Mine 


Rocks af the Goiden Suniigtt Mine are generally Precam®run © age anc motude sandstone sitsione and 
wate =These are cofectvely Certiied as Te Latiood and Newtand formations and are about | 4 bition 
years cid There s abundart py'fe mh ese muterwis at 6 a nature result Of the geocherncal enwrorrnert 
© wtuch the sedrmerts mating up he units orginally acounwiated The pipe shaped breco mn etch gokd 
mineraizaion aso ocOurs Comtains pyrie buf tus pyrite 6 younger than that in fe Lattood and Newland 
formations and was protebty engiaced trough hydrothermal rather than sedimentary geocheruca 
processes However the sedrnetary (prrmary) ard Mydrothermal (secondary) pyres can both weather 
aggressively on exposure to water and orygen These pyres are Gapersed ma gene. aly siliceous (silica 
based) matra. etch 6 for the most part geocherncaly inert 


Pyrte in the Gaiden Sunlight Mine vicinity has progressively weathered over the course of geciogic tne. 
as evidenced by the ccourrence of 


. A vise find of oxkiation near ground surtace compared to deeper positions exposed during 
excavation of the pt and 











. The presence of naturally occurring acidic ron sullate springs on the flanks of Bul Mourtain with 
associated deposits of ferricrete 


Ferricrete is siempty pebties and cobties cf local courtry rock that have been cemented by the precipitation 
of ferric ron solids. like terrimydrite (see () Thus neviatty the rocks excavated trom Bul Mourtain (Ihe 
Gaiden Sunlight Mine open pit) would be expected to have a potential to form ARD 


The potertial tor rock excavated trom the Gaiden Suriight Mine to produce ARD after disposal in waste rock 
Gurnps has been previously evaluated using stalk and binetic testing procedures although iftie to no 
Gistinction is made between the various ithotogies of the Lattood and Newland formations Minerock is 
Qenerally segregated ito tow groups that are unrelated to the specific geological descriptions 


. Ournped Waste Rock is unoxidized gold barren waste roc? ‘taposed in durnps. typically Contairwng 
pyrte 


. in Place Wall P ack is material collected trorn the wails of benches in the pi to Wertily materials that 
are suttatse tor stockpiling for subsequert reciamation efforts on the waste rock dumps 


. in stu Oxide Cap is material that has already been used to construct caps on the waste rock 
Gurnps. a8 opposed to oxkle rock that has been stockpiled for future use in capping and 


. Oute Stockpile = material that has been stockpiled for future use in Capping waste rock dumps 








Oude rock 6 operationally defined as rock whch has no visite pyrite on broken surfaces wih an external 
color consistent with the halo on the margins of the orebady Confirmation on commie rock @ made using 
NAG testing described betow 


Geochermcei Testing of GSM Mineroct 


The purpose of stat lesting © to determume the stoctwometrc balance between ack generating ard 
ackd.consurming Componerts ma bulb rock samgie Approaches to tvs type of evaluation are ack) base 
accounting (ABA) net nevtratving potential (WNP) and net ack generation (NAG) ABA mwas res 
the actual balance between acc poterta (AP) and nevtraizaton potential (WP) atte 8 the nummencal 
Oterence between AP and NP (ca sated as NP AP) NAG testing © essertialy an accelerated weathering 
test Mydragen peromde @ ackded fo Crushed emste Oct sarngies arc! any generated acKity © allowed to 
react @@ ac nevtraizing consitvert present The fra pr = measured and used as an necator of he 
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APO potertud of the solid temed NAG testing s more raped. less expensive and generaby equaby rmulre 
as ABA testing f suffceert correlation of NAG results wih offer tests 6 performed 


ABA testing resus are Commnorty rterpreted im terms of the ratio of the AP and NP both expressed as tons 
CaCO, equivalert/1,000 tons material This ratio can be compared to the NP value The potertia for 2 
sci to generate acidity wie field weathering conditions fom ABA and NO Gates are commonly 
rterpreted scoording to the tullowing Ciwractersics alhough there are no stringert guidelines tor 














NP /AP <1 and/or NINP < 20 
NP /AP <3 and/or NNP > 20 
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The statr testing Characteristics of each of the minerock types ouflined above is summarized in Table | 1 
below Oata were taken fromm Schater and Associates (1994) 


Table }-1 
Static Testing Characteristics of Goiden Suntight Mine Mineroct 









































48 hgh 
7 1 «1 a 45 high 
—+— 
tn situ 34 108 «1 27 67 moderate 
Oude Cap 
Oucte 149 44 [ «1 a5 5 moderate 
Stocepee 











The summary provided in Table | | indicates that nome of the rock types a the Gaiden Sunlight Mine can 
be consiktered rist free with respect to generation of ARO al material has a moderate to high risk of forming 
ARO ' lact al waste rock types are net ack) generators according to this methad arc! represert a threat 
to the long term environmental conditions Wh a net excess of AP the potential to praduce ARD trom 
waste rock Gumps and the open pt wil be largely based upon kinetic factors which address the rate at 
otuch sulfide weathering can occu Ths is dependent on water and oxygen availablity and to what extert 
the products of that reaction can migrate 
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KGnetic testing evaluates the rate af wtuch mmerock Cun weather to praduce ARD ard im the case of the 
Gatsen Suntigtt Mine provides muaag’t to etuch rock types are best sulted for rectamatiion actvlles such 
a3 capping § As reported in Schuler anc Assocumtes (1994) kinetic testing atso can be used to calibrate the 
resums of NAG static testing wih the more relatie longterm weathering beter timetic testing seeks to 
srrudate Thus activ@y heips to Gevelop a practical tool to segregate mine waste rock types and cortritute 
positively to proper herding of the material to avosd the formation of ARD 


Hurredty Cel kinetic tests are performed by continually passing hurried af Trough a crushed sarngie Of 
solid to oxidize any sullie mirerais present. and wastwng the oxkistion products from the cel once per 
week During the test sulfide murerais (pyrte) weather 25 Cescribed above to produce suflate ard ackity 
that can lower the rinse solution pt During kinetic (urneity cof) testing the rate af which suflate 6 
produced and py changes is used to estimate fhe potertial for ARD formation The data collected during 
a kinetic test can range trom no sultate produced tugh ph mairtained to ugh suflate release rates very low 
fess than 3) pet There are no formally approved rterpretation crtera to evatuate the potertial of a tes 4 
material to praduce ARD in field settings Schater and Assocutes (1994) offer critter tor rterpretation o 
these tests that are wiiety applied at mune ses across North Amenca and can be used as a rough Quade 
These criteria are not Officially recogeized and have not been scientifically shown to correlate to fetd 
weathering behavior These criteria are suTenarized im Tate | 2 


Table 1-2 
Estimates tor Correisting Kinetic Tests Resuts wah Potential tor ARO Formation 












































Ree 

none 

id 

maderate 

»% maderate increasing | high 
low 

iitiay acti » 7000 maderate hgh conan 
approach 30 mcreasing during tes! 
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Hurndity cet Gata heve been coflected for 12 waste rock samnptes and are reported in Schater ard 
Associates (1904) Nine of the sarngtes were vieity Cheracterived as Onkle rock one was Unomkived ard 
two did not ff into ether the omkiized of unomkiized category A surmnary of the tinetic testing resuits tor 
waste roct from Gaiden Sunigtt Mine 6 reported betow m Tatte | 3 | © appropriate that orfy one 
unomiived sarngie was tested a5 tvs “alera! hes an average ABA of 48 arc! on that bese atone Can be 
Certited as very tery to praduce ARO in the absence of appropriate ard effective waste Gump reciamation 
The omidived materials tested span a sulsiantal range of ABA values from 18 to - 0! wah the 
overal average beg «2 WED the anomaious tgh vatue of - (0 oriitedt the average = 6 average 
ABA toy omxiived roct tor af sarngses tested 6 65 for the stacepée arc 2 5 for the omkle cap materat The 
average One! Matera levied bretcaly 6 6 © reasonatie agreement wih the average bulb Character 
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of cate stock phe muterat (6.5) to be used for recietation ow 5 Pus vepresetsive frapection of 
Tatee |.) shows fat mater ef? 2 kiwetk resporse Comsatert ef? an ABA vate of 4 is Classified wih 2 
hugh probably of ARD formation Thus oxide muterw! collected tor reciamation use wih an even ioew 
ABA shots be Cinssiied on average wf? the same ugh probability to praduce ARD tough not as laty 
83 unoxkived waste rock «Solution ecui?y wes not presented by Schutter ard Assocumtes (1956) 


Measuremerts of NAG pr are Currently used af Gaiden Sunigtt Mire to provate a rapid evaluation of fe 
sutablity Of venous Oxide waste rock types for capping Of OuTIDS Guring rectamnation actwiies The NAG 
measrenerts were caitrated agers te rests of hurudty cel mensurenerts to determine etat NAG 
crtera are appropriate tor WertPying GuT™® cap rock = Sieady state Murrudty cel py values correlate 
reasoratty wel wth NAG pet 6 The NAG pF Cetermnations are generaly lower ten fat provaied by 
hinetic testa. fun — would appear to provide a Cormervative measure of the AP of the oxkle waste rock & 
used to Clwracterite and et on the sie Of erwrorwnertal satety 












Tabie |-3 


Summery of GSM Waste Roct Murmdty ~ef Cote 




































































Unomdized 4s? 22 
Ouchized 1" 62 
Ouctived ’ 36 
Ouctized +“ 33 
Ouctized a7 271 6 32 
Oucized 69 36 none 2 49 
Oucized 63 129 i 5 59 
Omdwed 67 28 none ’ 39 
Oucized 61 36 none ' 42 
N/A 77 104 none 17 6s 
N/A ac ! 1 none 28 69 
Quichzed 72 | 85 | none « 79 
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Annus Repon (GSM 1906) show -eratse momture © De OUTER Of Tw aha of ate 

5 percert An infil mosture of 5 percert was assumed tor He treme to eet catcutators 


Residual volumetric water cortert @ 6 2 Concept that Nas a quer of GiPerert omyece 
wterpretations |" is usualy defined as the eate Cortert at etn sg icat moreewes © caper) 
Pressure (sol suction) produce neghgtse decreases © eater crtert Reha ome tert her 
associated wih the Graimatie porosity ‘he magytude of 6 Geperis mh. «< .° De Ger ae sorting 
ard pore space size of the material The pore apace that sf comtara este @ este comterts eas her 
residual (ie at © < @) cortritutes very itfie to processes of convective flow (Corey 16/7) 















Another parameter that 6 reported! i) some of the techrwca! Goounerts 2 GSM « te fete capenty 
The fiekd capacity is a concept that is somewhat related to the resmiusl eater Cortert "he term vmusly 
refers to the water cortert of a coturnn of sol afer & has been thoroughly wetled fer slowed to Oren 
fromm the bottorn while being protected trom evaporation Some sof scrertists comssie Me tek’ capenty 
to correspond with the volumetric water cortert at | /3 bar (33ePa) suction on a Gamage curve 


The average value of the residual volumetric water content @ 6 mnportant in the tne of trawe 
caicviations because f is assured that flow wil not begin until the Gurnp ™atera! eater cortert twas 
exceeded this level The residual volumetric water cortert has beer estate tor the waste Gur], 
materials by several different methads These methads ard results are surnerved betow 





Estimates of @, Based on Sof Moisture Craracteristc Curves University of Sesmatchewan ‘he 
University of Saskatchewan collected numerous sot sampies from the waste rock Gumnps as part of 
thesis research conducted by Greg Herasymull (Herasyrmul 1908) Five of those samples urilerwert 
laboratory tests to determine grain size distributions saturated hydraulic conductivty and sad mousture 
Characteristic Curves using a pressure plate apparatus 


Herasymius (1996) presented graphs showing |) eater content vs suction head 7) water cortert vs 
unsaturated hydraulic conductivity and 3) grain size distribution (Witson '996c) Select data were 
extrapolated fromm grape in the thesis tor use m the madeting evaluations 


The momwture characteristics for five samples are provided in Figure J 2 The fine grained sarngie 
TR) 3° wes selected by the University of Saskatchewan tor the evaluation of wetting requirements tor 
the Gurnpe «No information was provided tor the location of that sarngte 


Fre gained materials exist at the taps of the benches according to Sohater and Associates (199%) 
Severs’ documents inctuding the July 19 1995 Surmmary of the Reclamation Maritoring Program state 
that the upper 6 to 10 test of the rock ple benches are compacted by verucie trafic The fires 
qererated can recut i) fetd capacjty levels approacting 15 to 20 percert Rock size gradually 
moreanes wh depth due to gravty sorting from end. dumping such that field capacty decreases with 
Cm a varies form 6 to 1? percert within the rock pile 
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A Fabure Modes arc Eftects Anatysis (FMEA) was performed tor the proposed water trestmert system 
for the Gaiden Suntigtt Mines ste to Oetermine potertial envromnertal Consequences resuiting trom 
various system tatures The aratysis is based upon imiormation ottzined trom an August 1996 
conceptual Gesign of a water treatmert plart for the ste The plant would be used to treat water trom 
the tallings pords and the open pf mine at the ste The primary components of the system would 
consist of two cyanide reactors. a neutralization tank and a clarfier Shudge produced in the treatmert 
process would be Gewstered a fer press ard larciliied on ste while the treated water woud be 
Gischarged to a nearby percolation pore’ Each of the primary componerts of the system have been 
evaluated in consideration of the potential envirorrnertal Comsequences resuiting trom taiure of the 
componert, Table K-1 summarizes considerations made Guring preparation of the FMEA inctuding 
presertation of each tabure considersd the resuftart effects of the tafure the potertial enironmnertal 
consequences. the likelinood of each taiure occurring and the compensating factors minimizing 
Garnage caused by the tafure Also indicated on the table is the confidence level (High Medium or 
Low) given to the prediction of the consequences and likelihoods of each tature Following are keys 
explaining the consequence and likelihood categories presented on the table | should be noted that 
since the risks are assessed relative to each other the likelihood of ccourrence presented should not be 
construed in a iReral sense. but should be perceived as the likelihood of occurrence relative fo the to 
other taiures in the system 





mayor or tong term damage 


Faiure wil degrade environment. and @ action is not taken 
major or permanent damnage will occur 


Fature wil produce major and irrecoverable environmental 
Garnage or severe safety risk 


Rigs 

Sate 

Mar gina Faiure wil cause some environmental degradation but no 
Critical 

Severe 


Category 

u 

rm 

Iv 

Category 

Negiegitee less than 1 1,000,000 
Very Low 

Lom 

Monerate 

Sagricart 
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The tolloming paragraphs provide a brief Giscussion of the talure comsmerations | shoutd be noted that 
the veatmert system would be tuly automated and thal any syste’ upsets outsce of the system cortra 
lenis would Cause Me reaimert piart to automaticaly stus Gown This feature of the system 
wgiicar®y reduces the likelMmood that the taiures Giscussed would resull in signthcart enwrorrnertal 
impacts. since for any of the tabures preserted taiure of the cortral system would aiso have to occ 
tor the envrorenertal Consequences to take place 


Weer trom the tailing ponds cortains elevated concertrations of cyarude and heavy metals and woud 
undergo treatmert for cyanide in the cyerude reactors prior to the addition of the pf water to the 
treatrnert process Cyanide treatment would be performed by raising the pH of the solution wih lime 
addition whuch tactitates the oxmiation of the cyanude by hydrogen peroxxie addition lf the equipmert 
associated wih the lime addition tabed to ryect suficiert armourts of lene. the pe of the water would not 
be eflectively raised §=This low pr in the treatmert process would reduce the oxkiation of the cyanide. 
hinder the flocculation of the suspended solids and deter the dissolved metais trom coming out of 
soktion This would result in the discharge of cyarude suspernied solkis. arc Cisscived metais to the 
percolation ponds and potertial groundwater impacts An additional effect of lime delivery tabure may 
be the production of hydrogen cyanide gas within the plart This gas could potentially be produced # 
the urtreated cyanide were to come info cortact efh the acidic pt water (ph « 2 6) in the neutralization 
tank =Another possitie taiure associated wih the cyarude reactors. would be tafure of the hydrogen 
peroxide delivery systern This tafure probably would not cause signficart environmental impacts since 
the majortty of the Cyarude would likely be preciptated wih the metals however minor amounts of 
Cyanide could be released to the percolation ponds and groundwater in the evert of thus type of tature 
The potential for a Cyarude release is expected to decrease as the cyanide Concentrations © the tafings 
ponds diminish ft is projected that the cyanide concentrations in the tailings ponds wil have been 
reduced to below water quailty standards approximatety 10 years following start up of the system 


From the cyansde reactors the tailing ponds water is transferred to the neutralization tar* where pt 
water would be added to the treatment process Alkalized sludge and compressed a would also be 
iryected into ‘tvs solution Two tabures associated with this portion of the process tha could cause 
environmental impact inctude alkalized studge delivery tafure and compressed av delivery tafure =! the 
alkalized studge delivery system tated the ph of the sotution would not be effectivety raised lkety 
causing the discharge of susperdied solids ard disscfved metais to the percolation porns Faure of the 
iryection of compressed ai into the neutralization tant may prevert the ferrous iron presert in the water 
fromm being oxidized to ferric ron Although the ferrous iron would likely precipitate into the studge the 
subsequert landilliing of the shudge may oxkiize the ron to ferric ron = Thws reaction could praduce an 
ackiic schftion thereby causing possitiie mobilization of the metais witin the studge A teture of ths 
nature would not be expected to resull in adverse enwironmenta’ effects uriess — were not remedied 
whtin a reasonable armnourt of time since the proposed sludge disposal location woud be lined Mixers 
would be present in the cyaruie reactors and the neutralization tank = ff Ihe mixers ware to tad in ether 
location, | would not be expected al the hydrogen peroxide or ime pr ery distrituted 
throughout! the satution This would may Cause Improper adjustment to te water and insufficient 
treatment. resuiting in the discharge of sediment dissolved metaia anu cyarude to the percalation 
ponds 


As the water continues through the treatment pocess & enters the clarifiers where a polymer to induce 
fliocoviation 8 troduced As the floc settles to the bottom of the clarifier & is removed and efther 


atverad to 8 Budge storage tank of recycled beck to the alkalization tank for subsequent Inection into 


K2 











the reatmert process As we rested water 6 Cecarted trom the Ciarfler sufurk acid s added to bring 
the pH of the discharge to between 6 and 9 =f polymer floccusert ryection Fro the clarifier were to tel. 
© woud lnety rest in insuficert settling © the ciarthe and the discharge of mets-besring suspected 
solids and metas to he percolation ponds and the gourndwater in the event hat the studge remo.g 
System were to tel. an ecourusation of sludge in the botiorn of the clarifier would ily occu. caus 8 
reduction of the residence time in the ciarfler and possitty resufting in the discharge of metsi-besring 
suspended solids or metais to the percolation ponds ard potertial groundwater impact in the 
ocovrrence of a studge removal tabure. studge would gather in the bofiom of the clarifier The 
acourmuiation of studge volumes sufficiert to disrupt operation of the systern would Mkety take severst 
Gays of more and woud p esumnatty be Getected by the system operator before envronmertal impacts 
ocovrred ff the acid iryection equipmerd af the ciarfler discharge were to malfunction by iryecting too 
much oF too ittle ack) to the Gecart. the treated water may, be released to the percolation poruis af a pH 
outside of the 6 to 9 range specified for the system Di charge of water to the percolation ponds wih 
low pH values Could resufl in the mobilization of metais presert in the sof and tranaport therm to the 
groundwater The discherge of water with a high or low pH could alter the pH of the groundwater ££ 
were prolonged 


Consideration has been made to the consequences of a power tafure within the plart ff the flow of 
ienpacted water were to cortinue to the plart in the evert of a power talure. the water would travel 
through the systern without! the proper treatment and discharge directly to the percolation porxis in the 
evert of a hydraulic overload. water would pass through the plant wih insufficiert residence time im each 
Stage of the treatmert process Both of these scenarios woutd resull in the discharge of sedimert. 
Gisscived metals. and cyanide to the percolation ponds 


Severs of the tature scenarios discussed would resufl in the discharge of suspended solids metats ard 
Cyanide to the percolation pond = The seve ty of the envrunmertal impact trom releases of thus nature 
would be entirely deperdart on the amour of time that the plant operated under the specified telure 
Although the impacted discharge water would be confined to the percolation pond end would not fliety 
be exposed to any other surface water & would be sutyect to infitration and potertial exposure to 
groundwater To prevert the tabures witwn the treatment system trom causing adverse envronmerta! 
npects. each of the system components discussed would be monfiored by the evtomnsted process 
cortrol softwere which wil be incorporated ito the systern This software would irtertace af automated 
instrumentation. motors. and valves and would shut down the treatment process in the evert of a tafure 
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Appendix L 
Groundwater Capture Systems 


10 UTERATURE REVIEW 


The Proposed Action inctudes @ CoOmrnirnert on the part of GSM to eutal « gouwdwater capture system 
using wells and (or Oram f and when £ 6 Omernimed Mt gourdester Qualty has been enpected by act 
rock Graimage (ARD) trom the east of west waste rock Gumps The Proposed Action capture system as £ 
6 currently Oescrbed mh Appends 6 wi probatty comprise lines of Perception welts fat woutd be part 
of a purND-erd treat (PAT) process Common to al PAT processes are the following componerts 


¢ «Extraction of the comtamirated ground water 
© Trestment of the extracted water 
©  Otsposel of cortaminarts ard discharge of the treated water 


Since the treatmert and disposal componerts are wel developed ard have been Gemonstrated to be 
tech ailty teasitie the evetuation herein is limited to the extraction componert of PAT technatogy orty 


A iRerature review was conducted to evaluate the effectweness of grouriwater capture systems The 
primary method for defining the effectiveness of PAT technology. according to most references is to 
evatuate the results of the PAT programm with regard to the degree that remnediation otjectives are achieved: 
Generally the EPA marcates remediation otyectives be developed in association with remediation goss that 
are health risk based which usually rnpty the equivatert of aquiter restoration PAT otjectives may inctude 
but are not necessarty limited to plume cortainmernt contaminant mass reduction and porrt.cluse 
treatrnert The basis tor emngioying groundwater extraction technology a8 a means to achieve remediation 
goats is founded on two tuncamertal assumptions (EPA 'G8Ga) 


1) The wel systern can be designed to pracduce flow pafierns that permil the wells to wi craw afl the 
cortarninated water trom the aquiter ard 
27) The contarwnarts ea be removed trom the aquiter with the grours! water 


Annough much of tre aveiatie erature reiates to PAT effectiveness in aquiters impacted by organic 
cortarinart. many of the factors are also relevant to ground water rmpacted by metais 
Two mnportart findings of the iRerature review are as tollows 


© 8 8 NOW generally recogrized thet praperty designed mterception wel capture systerns can provede 
ectee cortaremert fh most cortarwnant plumes thus preventing further migration of cortarunarts: 
tut 


© = Groundwater pUrnDInG 6 generally Consiiered mefiective for restoring aquiers to health based levels 


These findings represent the conckusions of an evaluation of 16 case stuches na report prepared tor the 
US Depertrrert of Energy (Doty and Trav 199!) ard atso appear to represent the genera consensus 


Li 
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@ most practfioners and cfhers m= the sciertiic community (see for example He procesdings of he 
Association of Groundwater Scientists and Engrwers, AGWSE 1937) 


in another report of case studies prepared by C4M-+HiI for the US Envronmental Protection Agency (EPA 
19892). The co clusions were someetal more optimistic wih regard to PAT efiectweness for equile 
restoration The EPA evaluation utilized imormation collected for 19 shes where extraction syste ™s were 
i place and im operation The conclusions of the evaluation are suTenarized as follows (EPA 19808) 


© Growxeste erection systems are genealy efectve © martaring byoeuic comteremet df 
cortaruinart plumes 


© Signiicart removal of cortaminart mass from the subsurtace is often achieved by groukiwater 
extraction systems When site cordiions are tavoratie and the extraction system is property designed 
ard operated & may be possitvie to remediate the aquifer to health based levels 


¢ 6 Cortarmninart concetrations usually decrease most rapkiy soon after the infiation of extraction After 
ths infial reduction. the concertrations often tend to level of and progress toward cornplete aquiter 
restoration is usually slower than expected 


© Data cofiection. both prior to systern design and during operation. was frequently not sufficiert to fully 
assess COrtamminart movement and the response of the groundwater system to extraction 


Of the 31 case studies reviewed in the DOE arci EPA reports orty 2 sos reported complete aquiter 
restoration. ard the validity of those claims has been questioned (Doty and 7 avin 1991) So in spite of 
the optimistic conctusions outlined previously fromm the EPA report. there appears to be litte debate 
regarding the imefiectiveness of PAT as a means of resforing aquilers—et least not to contaminant 
concertrations developed using health ‘ist criteria and not within reasonatile tne frames The debate 
seers to be focused instead on the reasons for the ineffectiveness of PAT in meeting restoration goals 
This ineflectiveness has been attributed to a variety of factors including 


Deficiencies in site Charactervation 
Deticrencies in syster Jesign 
Other sources of contarmnation 
Mydrogeatagi complexities and 
Cortarmuinart complexities 


Nyer ef af (19965) review the lirnfations of PAT remediation methads ard discuss how some of the sarne 
factors may lent the effectiveness of emerging in My treatment technatogies 


Factors of time trame length and operation costs tor PAT systerns are signfficart tor purposes of evaluating 
the eHectiveness of PAT The ite cycle design of the systern must comsxier both the ifetine of the source 
ard the mucroscale aquler and scitecompostion tactors that affect the rate of movernert of the 
cortarwnart phume 
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For metets Corte wwrt rotated factors nctude mucroscale processes Such a5 retardation and precipistion 
Retardation the resuf of sorption and on exchange procerses between the metais and the aquier sols 
These processes tere! to slow the rate Of COmtarnart mugration ef) respect to the rate wat water moves 
Trough the aquile ard act as a mechanism for concertration sfecwation Seceuse of tus efiect te 
fhume Of @ reactive Comtaminet expends more slowly and te comcertratio 6 less ten thet of an 
eQuvalert nor reactive comtaminart Unfortunately ts retarding effect athe benefice: mu. absence of 
a remedy mcreases the Cleanup firme once the remediation syste hes been ra‘aies Precipitates rn the 
aque solids are another microscale factor that might impact clesrup time Precipitates tern to act as 
essertialy lieniiess secondary sources Of Contamination to the ground water The chemistry in systems 
cortaining precipiates may be very complex. ard is very Gificuf to quartiy Dissclution of metais trom 
precipitates Guring the extraction process may greally mmpact the time required to achieve compliance 


Continued leactwng trom the source areas aiso must be taken ito accourt when estimating the time that 
wil be required for PAT remediation When good reclamation and drainage practices have been applied 
to emt source leaching the rate of source reduction also is very slow. thus increasing the time to t# 
restoration of the aquiler once the PAT system has been initiated 


The tature or lirmited effectiveness of PAT with regard to remediating aquifers to risk based standards in 
reasonatie arnourts of time may prove technically infeasitie Al the sites reviewed for the EPA and DOE. 
concentrations of cortarmminarts generally decreased signficartily after infiation of extraction. but tended to 
level off after a period of time This leveling of usually began to occur at Concentrations above the cleanup 
goals The otjectives for PAT may have to be changed frorn achieving risk-based standards to achieving 
phurne cortainenent or control The time period required for plurne containment wil be site-specific, and 
should be sufficient) long to actweve contaminant mass reduction that resufts in reasonatty attainable levels 
of cortarninant concertrations Modification of remedial objectives may be warranted where compliance 
with cleanup standards is not techrically practicatile trom an engineering perspective 


The key to successty Mhydrauviic cortaiwnert of a cortaminart plume «© accurate determination of 
hydrogectogical factors such as the heterogeneity of the subsurface the presence of low permeability 
layers. ard the presence of fractures The aquiter must be sufficiently characterized to design the capture 
system parameters inchuding location and spacing of extraction wells. pumping rates. and screen intervals 
The hydraulic Containment system can be effective orty # enough ground water is pumped to intercept the 
otre flume = Meaning’ estimation of flow rates and Weatmert system design requirements to 
accommadate highty efficient plume contairwnert requires collaboration of a tearm of experts (Nyer and 
Schater 1987) Nonetheless with sufficient ste characterization and accurate determination of key hydraulic 
praperties (le transrresivity) highty effective groundwater Containmnert systerns are teasitve as has been 
Gemonstrated by the numerous Gocumented case histories (EPA 1G89(a) and (b) Doty and Travia 1991) 


Lia 























BLANK PAGE 




















20 CONCEPTUAL CAPTURE SYSTEM 
2% West Weste Rock Our 
21.4 Growndester Conditions 


Bereat® arc achacert to tre West Waste Our are PrecaTt@ran sedrmertary cocks act swaloe rtrusons 
of Cretaceous atte The okt sedimentary rocks ard the latte have very ithe ofectve rteygrauta pore 
apace arc! trans! eater ertirety (ur practical purposes) Trough fractures Thus fracture flow «& tus 
Grected song tacture zones The groundwater madeling of "he pt and surroursding ares shows potertiat 
gourdeater gracerts and flow directions Dut does not show flow patlerns ancl gracierts  detal that may 
be directed along fracture zones «White tvs moxie is a very useful tod! to describe overal flow potertiais, 
@ has @s iemfatiors «°° capture Of Cortarninart plumes as rcticated below 


Based on avellatie geciogx mapping of the bedrock urits tauiting and associated veins strike north to 
northeast Also the axes of tokds m the secliemertary rocks strike near north The more permeate tracture 
7Ones are assurned to be along these structures Fracture Gistrifution diagrams are not avelatite to cortir™ 
ths assumption Mydrometrics (1995) moicated bull hydraulic Conductwiies ranging trom 10’ orn /sec to 
10° cm/sec. averaging 10° cm/sec m thew calibrated model Hydraulic testing ma taut zone im the pe 
incicated hydraulic conductivities as high as 10° om ‘sec A variance in hydrauiic conductiies of 2 to 3 
orders Of magnitude can resul in concjertrated flow in paths along fracture zones 


The above conditions are emportart to both monitoring groundwater downgradiert trom the West Oumps 
and develaping a wel capture system to rtercep! groundwater Cortamwnart plumes thal may evertualy 
devetap Techrucaly | is teasitite to monfor and intercept groundwater comtarmination wih wells Mowever 
@ = critica to the success of a monforing and rterception system that the memportard tracture zones are 
Oertited and penetrated by wells Otherwise a single fracture zone f not penetrated by at least one well 
can result in the escape of sorne comtarwnart flow depending on the reiative hydraulic conductivly of the 
fracture zone 


Oevetaprnent of both a well irterception systern and a monforing well systern will require caretl exploration 
to define fracture zones along the down graciert toe of the west dump Ths may require trencting of 
overburden and detaiied mapping of \actures Surtace geaphysics would profetty be heipty Mapped 
fracture 70mes Could then be tested with a" down hale harmener cr al rotary Grilling by singly recording av 
i" purnping rates during and after compietion of drilling For exampie Hydrometrics reported that wel f17 
an lied 30 gpm whereas wel P15 an lied ory 20 gor Obviously the first test hole penetrated a retativety 
permeatie fracture zone whereas the later wel penetrated a relatively iow permeahlty zone A drilling 
approach Could be used whereby welts woutd be dried on 100 fot apacing and tested by av WY puenping 
Based on testa rte drilling would be used to penetrate facture rones mvased by the 100 fot apacing 
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212 Semuseted Grounteste Capture System 


A eergiites made of Me tractre foe symen a Me West Dun> ees prepered to srmtate flow are to 
Gemoratrate Te hectweress of 2 capture syme™ "he USGS Grove’ Wate flow made MOOF Ow was 
weed to fe sentation The made 6 soem on Figure. | The made comtams {0 rows art SO ooluTins 
oO cats of Greerwiors of 100 teats 100 feet s 1000 feet idee fractre cores are srnutated by fhe 
cours Ofos 6 1h 25. 35 ered 46) each wth 2 hydraulic comcuativty of 0028 Biciay (10° cm/sec) The 
rearing cols have hydrate comuctvties of ( COOME f Gay (10 | Om sec) etuch renuits © am everage 
tale Py ireuiic Conductivy of COOPER & Gay (10° om nec) atach @ ensertinty De sane as De made 
Oevetaged by Mydromenncs  Groreteater fun reo te facta foe mode 6 aque io Me estrrame 
regiorad fow Using a Myciemutic gracert of © 13) are! s saturated Puckrwes of | (00 feet the flow per 100 
teat of with was catcuiater as g = K (100)(1 GOO 133) For examese / Figure. |) grouretwater fus Fito 
a hacture core 8 estrratad tote 


The srradated facture somes represent 10 percert of fhe cross section# area of flow tas tranemW! about 
9! percert of the flow uruter steaty state corcitions 


As shown on Figure 2? # a pumping we! is placed © each sirruéated fracture rome (each ¢ § coturwe 
ard each wel purmgs 3 gon @ ecretica’ capture of 100 percert wf result Captus eficlency wes 
Oetermined by the ratio of flow ler ing the grourchwater system trough the south boundary to the flow 
eortering the grourduater symem trough the north boundary # one of the five simu tad facture rores 
(6 "Wesed as shown on Figure (2 theoretical capture efficiency wil st! be atens 94 percert 


Another sensation was corcducted to sirmusate the senetivty of the capture efficiency to the hydraulic 
conductivty of the fracture zones Figure | 4 represerts a fracture syste where the facture ones are 
assumed to heave a hyvdrausic comductty of 0 28 Mid (10 4 orm sec) Rests of fe sirrdation chow ther 
when one fractured sone © mwesed the heoretiogd capture efectveness drops to 80 percert Results of 
these srrusations mchoate that in a sengie fractured flow system a fhecreticad capture eflectiveness of 100 
percent ®§ possitve when a capture wel penetrates each Wactured fone Reauls also show that mwasing 
one Wacture rome can significantly reduce Capture eflectiveness 


22 8 6test Weete Pook Cure 

22.1 Grows’ Weter Condtions 
The Tertiary Boreman Group Sedererts (Bozeman Unit) conveys the mayorty of the groured water from the 
exiting ard praposed Last Waste Roce area "he unt ie believed to be recharged primarty from the 


becract unt and the overtying cofuvial aiuvial url aiong the east fare of Bul Mourtam The Bozeman 
Und 9 Characterized by aterrating layers of uv clay of sare! anu fine grave: "he layers are gereraty 
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Cnoortrwo.n sour some rarcowweci®, exat proeiing pervert) to fe uw yori 
conductites © the Bareman Unt ange for 2650051 7 5 10% om ee Ptycromencn SEE) Reger 
gyorgeme © te Boremar Ot gees) foes th Me sat at sou eet Grouweieee fis bor he 
ey ethert ber’ equte Prou? te Bore er of tes Geer eulruated # gor pe 100 tee of equi 
Myron: (0a) Bee’ of wate een hor tule at! Geen est per ‘yore gaderts © he 
oe portor of Me Baremaer Unt angee l “eve 6 sghcart Goward foe comport 


The GOO Mare ened aot wert, of he Raperer Unt © he vcrty of te Law Wame Axe 
OU pradvors local) Jretererta: gouiwate foe path fe emote to he success of s motoring 
oO CROR® eye Par he montcr eats ak! capture eats be placed Pequerty ecu? to dete’ ae! 
ter ect he preterertal how path Because oF Me ng hoart Gowwe gacdert © he wort, o he fast 
Ware Quem tl peretraton of he aqute af cate wets wena be om seme reQurerert 


222 Gieeteted Growwdeste Capture O-4en 


Order to evahuamte the Decretica Mectweress fs (agture symen © he Roremar Unt « sengte mare 
of a hormmagenecus ats flow syste eas prepare The UGGS grourel eater fow ete MOOK OW ons 
used tor the sevudatons The made 6 shown or Figre  \) The mate contams & rows and %0 cours 
of cols wt dimensions 10 teat: 10 feet» 18) tent Geen) The upgradiert beuwrwlary & 8 constant fur 
eqQuvalert to ‘he regional grourel eater flow estimate of | gore per 100 tet of aqulter The Gowngrackert 
Dourdary @ se tated a8 8 Constant head bourclery equa to 18) feet Bouriery conditions on he stiles 
of (he made! Gorman are no flow boureieres The saturated fwctrwes tor the flow mentet (16! feet) eae 
COVERED using Me regional fue of 'goren per 100 test @ hycdraud comductty of 0 7! FG arkl & hydrate 
grackert of O'S Mydrauiic Concuetty tor fhe mate shown im Figure | $ @ assumed to be 0 7! # ¢ (7 SE 
Some) Figure 6 shows fhe potertionetrc surtace tor the above flow syste eth s wet purging $ gon 
Resuits form tvs simu ation muficste « capture efectverwss of GE percent The theoreticd capture 
eRectivenens iF the NOP TRrROUs Dy SIO ams achieved eff 8 wet apmcing of | wet per KO eet To 
evatuate the effects of hetero cenety on The Capture eectvernens @ lowe Conductty 7ore was riroduoed 
who te fow merit Figure . > shows the flow syste af) 2 tower hydraulic conducth@ty pone Actwewing 
a capture eMectveress Of GP percent im Mya morte required @ wel somcing of | wel per 100 teet eth @ total 
wittcraem Ff 5 gor Reauts are preserted m Figure | & 


These sineiiied sirmuiations mdicate that @ high capture eMectverness « hecretcaty teasitie 2 
Neteragencus flow system simiiay to the Bozeman Unt ef @ eal anecing of 110 teat 
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30 PUMPAGE ESTA’ TES FOR ALTERNATIVES 
at repose’ Actor 


310 Wee Weete Sect Core 






© 6 ese Pee ont Cah’ SyMET ee be ae! wor” Me toe oF fhe Wee Wame Oume stating 
Or 2 nd emer” Borg Me wre Sele Me BU cee a” Me ees sale mn Me Gonder Surg 
tae Ths comfgyrator « teased on Me mee sedation of of Sows eter he pf pod lev renctes 
mevation SOKO weet According to Me seston Te come of de sor around Me pf rtercepts show 
2 percent of Me hasetre ground same Rows fromm the West Ounce cee Geer the northeast stiteng tats 
Prout Me pf ef @ aatees te Mere Gs poeetwit, Mar groan, more oo fhe Wee ume greard 
ome mast be etercectad Dy fe pt "ea aie moremert of pf PRercegiicn would reduce purmgng 
oquiremerts tr Me eet Capture sytem 





2 RE eet Caghure syste tor Me Weer Quen uncle fs stermative ecu Comsat fa ine of wats 
ag grommmatety 97 200 Weer tong he srmuiation shemen on Figure ( 2 mkomtes Tats punging cae of stent 
2 gor per 000 eet of eats af Mecretcaty ‘mat m0 perce Capture aemrming each hactre Fore 
@ perermed Dy at least one oue@ing eet "heretre Me estemated murgng rate ef he oe) gor or 
82 gor 9 20 percert (one rome as rehomed @ Figure (2 of he aemurned Packers pores © cwenedl & 
mere a aghure Men werens 1 94 per eet eo ott he atiamed urwle ene asaurne tions bMomeve sire 
he locator awl anecing of Facture sores 6 a ees! patel) Ueno am aemurme eet Romig oF 1D ner 
shoned De ame WE 2 Caret gecinge exEiOrstion pragma he wat amacing mught he externa "he wef 
REPO OYTO ernie Nel Necensarty “ere pure OF af oF The Clomety Apmoed walls awl may Coie 
he aheromed oF ume as HOmROrInG eefs to temnometrate the hyelrm ie efor, of he syater The total 
CG eRe rene) at De am eaten aeT 62 gre ah oom of he cme FOr sais pemerrating fachre 
rores 


(2 Geet Weete Rect Dore 


A ONCOL DURE eet Cagture syste tor the Faat Ounp ureter fs alternative wet Comme! fe line 
OF wets ater 99 JOC feet tom 9 ari! eter’! ematwerd atng fe ena toe of fhe eeat Gury aret cert 
mong he easter toe Fhe due Jeing am aeeuemed wel aneoing of welts on 100 tact ferters meneng 
Serr 100 tee gr 80 grrr per OC tet umeter the Proposed RKetion the total purging rae went he 
12.2008 /100 © © tgper - 123 gue 


Thee CEG (ae my he MY anel MyPR Or eee “ere ge mies Momever heme rates may he reqpired’ 


(Owe ere? eater fore storage |) ac tMeve Geere! ramen awl carte Steady state puenege 
ore Cae promhetty he cecum Seger or fete onions 
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32 Onstes Ounp A®ternstve Capture Systems 
32: Wee Weete Sock Ours 


4 pug eel capture sytte™ to hs Mernetes OU Core See See or [UC ee 
org wore te pereurer, o Te Wer Out Oh) Oe rene we of De Gu 
ows The 6s Qowwete we 6 Oe eee od mF Oe Propose Actor Stews Oe of o@ 
cagnre 7 peroet go more Ff gore este Dees” "ee fer DuTe © 5 eee Ot eet ecu 
@@es o 1 tes corters ac as Detore Tae) Ff eee te Se ee ee ere 
to capture ecu be De eet oO geste Ter to Se Prope a Actor Caters Oo eee 
Rw. 77 wer capers oF De comigueeter set to Ow Wee Duce 


322 8 Geet Weete Rock Dore 


Tre pug eel capture syste tor Te Las Duce vie es aternates et Oe eet 7) ET eer ore 
. ene eters soy Pe sale coven ee cermer © Sector 6 ~Egre 7 Gene) 8 ter 
eterwe fe roe Te Propose Accor because Te Lae OuTe eters oe Cormne fe athe 
Qemege beer Sese on Me eur preserees © Sure ff tome ove 6 eae Or Oe 
eri gor Mer Ne etewte aco” Bee © sew Ete Or Oe Oe Cee 
merveme Te fae OuTo TR Oe rem eter ere orm 6 Fe Breer foe eee 
reece 0 wnegore Tay, Drow") “ere FOR ee ore, UTE, RQUT emer) oe. 
om m™ Moser Me Soren se 4s Of Se Cero? bye ew! GO 6 me FY mere! eee 
be "equert enoug? GetecT aren: wg oorwhucte?) 


22 8 «6Giher Aternetees Capture Syste 


Pvergage "equremerts ty Te Setuty Deerecr Atewmatme Oe lke Afr ae me oer 
merase of be gererath) Oe were tr Oe Oromo Aer 
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DRAFT SECTION 404(b)(1) EVALUATION 
Gaiden Sunlight Mine Expansion and Reciamation Project 


190 SUBPART A - INTRUDUCTION 


Goigen Sunagmt Mine inc (GSM) s presenty seetung aufhorzaton trom COE tor paacemernt of 
@ matena’ © waters of he US (WUS) for the Proposed Action *or purposes of Gescrifing the 
types of potenna! pacts assoceted wih is actwty 2 404(D)(') showing was prepared for he 
EIS Ths Graf sector 404(D)(') evaluahon represents an assess ™ert of how the proposed 
continuance anc expansion of mung act ahes at Golder Sunigtt Mine comply af the 
requirements as set forth m 404(D)(') gudetnes 






Supper 6 of the gudeines oufines restrutons mposec on af Gacherges the tactus 
Geterrmunathons required Dy the qudelmes and sreciicatons to the Getermmation of comphance 
or noncomphance wih the gudeiines 


Secton 230 10(a) states that no Gscharge of Sreagec or  ™aterw shal De permed. except 
a8 prowded under Section 404(D)(2) of he Clean Water Act ¢ there « a practicable ailernatve 
to the proposed Gischarge thal would fave less adverse mpact on the aqualic ecosysie™ so 
tong as the aflernatvve Goes no! have offer sigrwicat adverse enwronmenta’ consequences 


Section 230 10(b) estabeshes tree conditons appkcabie to mianc waters that must be satshec 
to make a finding thal a proposed Gscharge comphes wih the qg<udelmer No Gcharge of 
Gredgec or fi matena shal be perrutied ¢ ¢ 


1 Violates appacabie state water Quaity) stansarcs 


2 Violates any applicable tomc effivents standard o profibtion under Section 307 of the Clean 
Water Act or 


3 jeopardizes the contnued exstence of speces sted as endangered o Trester.d ude 
the Endangered Speces Act of 1973 a8 amended. o” results im lmelinood of ‘he Gestruction 
Or averse Modification of a Nabaal wtwch «@ deterred to be a chica’ Nabtat 


Section 230 10(c) prowdes that no Gischarge of Gredged o ff! matena shal be perrrutted f ¢ wi 
cause OF COntrioute to signicant Gegracaton of the WUS excer! as prowded under Section 
404(0)(2) Elects contributing to sigrwicart degracetor ndidually o colectvely nctude 
wgwitcantly adverse effects of pofitants on 


Nt 




















\ warner nealir o welfare mctuding Du nol e™ied 0 effects of Turops «ule suppees 
preston tem shefisr etdife anc spece squsic sfes 


2 ie stages of aquatic Mle anc othe wade Oependet o- agua ecosysies 


3 quai ecOsysie™ Gwersty produciv®; anc stability o 
& Recrveshors sesretc anc ecomome values 


Sector 230 10d) promubas re Sschwrge o Greogec o “alee excep a5 prowdec unde 
Sector 404(>)(2) of the Clear Wate Act uwess approprwlle anc prachcabie steps "ave Deen 
tamer to wwe polevha! sOverse eflects of Te Gachuwrge o7 Me aQualk ecosysie™ 


Section 230 '' requres Pe perv ™iing auMorty to delermme © arting Me poletiw short term 
anc tong-ter™ effec of 2 proposed Gucterge o Geagec o “whew om Me ysce 
erecal. anc bok gica Components of The aquaic enwrorment = gt of Supparts C to * 
Osterrmunung the effects of eacm proposed Gucherge shal wore comserahon of the folios 


Pmyece substrate Setermmatons 

Wate crovstion fuctusion anc tairwt) dete wtons 
Suspended pertculsle anc turDGy Otte natons 

Contarwnart determ™matons 

AQUEIC GCOBYSIET BNC OrgETNST Oetermmatons 
Proposed Gaposs ste determnaton 

Oetermnaton of cunmuisive effects or he aquatic ecosysieT anc 
Oeterrunator of secondary effects or he agua ecosysie™ 


en ewer uUn = 


Subperts C trough * ist he potent! empacts on he phyece anc Chemcs Cwractensics of 
the aquatic ecosysie™ te potevha empacts or the Dotogca Cwractersics of he aquatic 
ecosytien Me polenta mmpacts on spec aquatic sfes and he potentw effects on NuT™ar 
use Cwractersics to be comsderec © Tatung he ‘actus delermmatons anc the tinaings o 
comphance of noncomphance - Suppet 8 Supper’ G ovfines evasion anc testing 
proceadvres conmuclec tO Otter fhe mformghor ceeded to ‘each Me detev™ewhom - 
Sumpet 6G Subpet + tet actors & be widetaker & “eTure Me adverse cfect of 


Iecharget of yeogec > '! stew 


Ths Section 404(D)(') evatuaton mctutes a description of fhe proposed Gscherge of ff T.aters 
to De evatuated uncer Section 404 of The Ciear Water Act as wel as am anatyss of the Gacharge 
according to the requrements of Suppaerts 8 frougn + or us evatualon prenary effects are 
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equates «@ Grec osc sc seconds, eect we equsies «ff vrorec “pecs 
Construchon-elaied "pacts are Comedierec Grect Grect pects C=" occy # some Gulrrce 
ror he prow Tt site oO can be assoogted ef actors Mt occy ste Me proec s opesiow 
COE reguutons G3CKPR 32D 4a?) ao "equre Cooaersio” oO Me witve extet o Pe 
cubic anc ovale ceed. ay wrescwed couch © wsouwce wee oct fe ete av 
permane ce > Me Derwhow Oo Getrmets effec of Me proposed sPuctve o «ot om he 
Dumec anc Orwalte uses tO ate” Me sree « sutec 


1.1 Project Description 


1+ Be memng Bacagrounc 


Operating Perme No CO08S eas grantec Dy he Mortane Departmen of State Lancts MOSL 
© (97S a@owrg ~ew,g operstos 2 me Gode Sugt Mere Amencnet XS oss 
ongrnaty approved Db) he BLM anc MOS. © 1980 comingert upon 3! sipvisiors stacted ‘© 
te Amenomert ‘abe }' © he OS Gesobes Me 3! sipwisions ac he stas of GOs 
oenetaor of Tese CQuTe Te: “Oweve @99 appess of Me MOS 5 approws oO 
aerenamert 008 began © Septenbe '980 anc curated © a “ebrusy 7 (935 Setie net 
ageeve equrng # ETS © s0cress possi ewro mets “pects sssocwied of 
moe ertator of Amencmert JOB "he seflienet agreemet allows to comtirued extractor” 
arc processing of ove Prougr ™ compiston of hs EIS '9S7 oO «6B he Paper Outre Per 
Dern 


GS = requesieg aMorwator tor COE & piace @ eterw © «7B aces Of "on estas 
WUS © conqunchor aa proposed Tene expansor ude he ruposed Actor Between ‘990 
ac cay 1936 mauteeved © actvtes ocovred © 0 058 acre of wettanc WUS anc 2 46 acres 
of non eefianc WUS Ar Agrrewststwe Orde was ssued Dy FPA atuct wesufted © a Comsert 
Agreemert anc Orde tor Compliance. signed August 73. 1996. by GSW anc he EPA "he 
Consent Agrer~ert requred enplementaion of a7 approved Twhgator pian The COE permutiec 
he afer e-tacT  actees Unde a Nahorwsie Perm No 32 © Octobe 1986 4 second 404 
COE appkcatton tor 0 62 acre of non-wefiand WUS «as fiec September 23 ‘996. tor  actwtes 
ocovrning Guting completion of ts EIS @eaewr Ounp Pier penod) ("hs appkcator was 
approved by COE under Natomas Pernt No 25 = Jerwary 1997 An application to 4 
aor of 1 actwie: Unoe the Proposed Actor was subwited to COE © uarwary 1997 
Sector "82 of he E'S comtars a detaied Gesctpton of fe proposed Twwng operations. 
ervrormnerta! protect “easures and reclamation under he Proposed Action 





























112 The Goiger Suntge Mine Expansion Project 


Tre Goigen Sunigrt Mire s locaied on pubéc anc orwate lands © Jefferson County Montana 
spprournaiey 5 THe NOreas of Wrtenai = "he Teng operation processes gold Deanng ore 
wrg cCO~eriorw open of Teg teciecues Getweer ‘S82 anc 1995. apprommnately 
23.2 milion rs of ore were processec 4 Ar accibona 5° Tulhon tons of ore G expected to be 
processes Troug? compieton of he ews Out, "wr | ota surtace Gslurbance af he enc 
Oo fe gern Oute Par et Me approved pew Doundary 6 2336 acres "he proposed 
eperso «oud aloe to 2 adGHors 2 9 Tulhor toms of ore to De processed and mcrease 
the tote ares Of Gatrbance t 2 BH aces 


IS Sector §8 Gescrbes stecvwives to Me Proposed Action Unde the Partial Gack 
Alera, Te te area Of Gerbarce woud be Te same a5 Me Proposed Acton ‘he 3! 
Slope Aflernatve (Sectom | 8 5) to "eclammaior of waste rock Gum slopes wou Gistud up 
to 3.078 acres ait Me proposed perm! boundary Where ss addons acreage woud ff 
Geagrates WUS. slopes woud be graded to he Twwnus™ slope Detween 2 | and 3 | ‘to avo 
Getrberce © WUS) Unde fhe Ret Overson Afternatve (Sector | 8 3) he epmemea 
Gectherge tor Sheep Accs Crees would De routed around the Eas! Waste Sock Dump and 
beck fo he wwe below Te GT An addon 25 aces of surtace Gsturbance woud 
ocoy tor construction of re Gwersion Unde the Onwed Ounp Aflernatve (Sector | 8 4). 
waste rock woud be Gaposed of © one oF More Of several allevnatve Gposai stes ‘he Eas! 
Waste focs OvT®> would De Guwied 0 avo’ permanent placement of ff i the Sheep Aock 
Crees Coane! ‘hs alernaive woud Git Detween 2 743 anc 2 936 acres 


° 2 Descriphon of Fuhing Actwibes Associated with the Golden Sunignt Mine Proyect 


An ewertory anc Geireaton of WUS was performed = 1934 (WESTEC ef a 1995) and the 
reRUMs were NCLUded © The Novender 1995 Predscharge Notification PDN) submited to the 
COE Through compiston of the intern Dump Plan "the No Acton Allernatve) dsturbance to 
C O58 acre of wetland anc 3 08 acres of non-wetland WUS wl ocow = All disturbance to wetland 
WUS Guring prewous actvibes were assocsied wih the Duna of seeps af the Midas. North 
Borrow Sunkgh and Arkose Valley stes Under the Proposed Acton and all other alternates. 
© addons! Gsturbence to wetland WUS 6 antops'ed 


To mantan tustonc flow paths and groundwater recharge assocated with the filled seeps. grave! 
vench systens were constructed over the Arkose Valley anc Sunigtt seeps ‘he trenches 
taciitate Continued groundwater movernent to elrrunate Contact with the waste rock ple Water 
torn the former Midas Spring (appromnatety 3 gallons per minute [gom|) s mtercepted and 
conveyed by pipeline to the Golden Sunignt Mine ml tacility for use processing ore Water trom 
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the North Borrow Spring © to 32 gom) « mtercepted by an underdran system and conveyed 
to Talings impoundment No 2 


in general, non-wetiand WUS are ephemeral channeis flowing only during high imtensity 
understorms a few tres each year These Channels convey water from steeper. fun mantied 
slopes to Geeper anc more permeabie aluvwzi sols Gownsiope where rap miitration and 
Groundwater recharge occurs These sites provide little to no value 4% watering holes for wide, 
and wih the exception of a few scaflered cofionwoods = Sheep Rock Creek. are not comprised 


of npana- vegetator 


Under the No Acton Alternatve. no additional acreage or designated WUS would be disturbed 
other than that already perrmittec for the interim Dump Plan The Proposed Action would disturb 
1 78 acres of non-wetianc WUS and no additional wetland WUS. All alternatives other than the 
Omided Ournp and 3! Slope alternatives aiso woud | 78 acres of non-wetiand WUS and no 
additional wetland WUS The 3! Slope Aflernatwe would disturD 2 32 acres of non-wetland 
WUS. Disturbance under the Died Durnp Alternative would Gepend on which areas are 
selected tor waste rock Gisposal. but would generally be less than the Proposed Action The 
totai WUS disturbance under the Proposed Action. including all past. interim. and proposed 
activites, would be 4 86 acres of non-wetiand WUS and 0.059 acre of wetland WUS. 


Storm water flowing in ephemeral draws at the mune is Giverted by berms. trenches and swales 
around rune fii matenal and back into Graws below the fil. Lateral ditches and detention bart-"s 
promote infiltration of mune runof Runofl trom the mure site s thereby kept within the basin of 
Ongin, and continues to recharge groundwater in essence. the hydrolog< processes wfich 
occurred in these Grainages prior to development of the mune are maintained by the GSM storm 
water plan 


Conventional earth-moving equipment, such as front-end loaders. Gurnp trucks, bulidozers, and 
rubber-tred scrapers, would be used to place fii materais mn WUS associated with mine 


operatons 
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21 Section 230.10 - Restrictions on the Discharge 
211 Sechon 730 10(a) - Prachcabie AMernatve Ansiys:s 


Sevor sflenatves sere Gevelopec © "esponse to Me enwror Menta =aSUes "asec "eQR ng 
amenamert 008 (Sector §'B m the ES) tow slenaives aso sere exaTred © ess deta 
(Sector §C) Sector 8 ' Gescrbes he surtace eater sources at and "ee the Gotten 
Suragrm Vine ste and mw sector 82 ¢ Getels seeps and tongs af he Tre mckding 
Tose M™pacted Proug? Cuvren®y permiled wwrwng activaes 


Tre Sector 404 program profits placement of /! matens © desgrated WUS / here are 
prachcatee aftternatves a! are ess tamagmg to Me agua enwromwnert o / he planenernt 
of @ woud esul 7 sgrvicart degadastor of WUS Gecause "On wetland WUS ecu be 
a@ected by he proposed wre expansion the E'S anatyss Tus! conse he protector anc 
o~whgaton of hese aquatic resources Bas miormahor ~eeded to evaiuste Non eefiand WUS 
a@ected by the mune expansion mckde 8 wractevator 4 tunchora! sssess™mert an mpact 
assese™ert and possibie “hgator Teasures Vaigahor "equrenents are based or acreage 
type and the tunctona! quality of he WUS affected Dy Te prowect: Wher compensation tor 
tunctional loss of WUS 6 requred addons mifornation nay De necessary to evaluate efether 
ernmarcemert. estorator or creator of compensaory WUS 6 “os! appropriate 


Tre No Action Alternative (Gecttor §6') =@ resul /= placement of @ — 308 acres of 
non-weiesd WUS ad 0058 ace of weterd WUG As mentored — Gecton |!!! 
AGrewrvat ave Order the Order) ssued by he EPA addressing he ste Metact Gechwrye of 
 matena mtco WUS at he Gowen Sunagtt Mine ste form 'G80 mio eary 138 waufed ra 
Consent Agreement signed by GSM and EPA © Aug at 1986 "he after Metecl perod has 
Deen permiied by the COE under Natoresde Permt No 32 4 COE 404 perm! apptcaton tor 
the imterem penod also has been approved 


For af afternatves he Twwng operaboms storm esate cohmon prevention este quellty 
prctection Nazardous Netengin Manage nent envwrornenta crotector Measures and mos! of 
the reclamation procedvres are Gertcal fecianator of he pt under he Wo PH Pond 
(Secton " B 6) and Parte Bacet# (Sector | B 7) aternatves Gifers torn reciarnation procedures 
for fhe pt under the offer ‘our sterngives and the No Acton Aflernatve fectarnahon of waste 
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corfeas! «fo 6 POury © Corwoe Cree 


"we Rensr Owermor Aternatve Sector | 8 3 scvesse: concer: Ye Svertrg «ae Por 
Sheep Soot Cress of of Pe Oar of ong de Pe Poposec Achor 4“ actors 2 5 acres 
of on-ete @etrberce eos cooy © SCOOT WNodst® CO"SPUChO" 9 s eerhor Ceres ward 
we East Waste foce OUTDO he Care ecu coe, Sacherge © Seem Sock eee For 
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The 2) Sope Atftername Sector § 8% proposes ) a wope pages or he fan Sout we 
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"we Owed Own Aternatwe “Gector | § « addresses Ccomcerns afoul W “ater e Derg paced 
Grecty eto Sheep Soct Crees “he tte acreage of WUS affected ecusd Depew oF Pe acres 
serected ( waste oce Gapose “"e acreage Searbed by specc wean 6 woe 6 ate 
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eras Ge vor te Praposed Actor ory © he ecla™abor of De oper pt No Chnge 
© tactarge 0 WUS unde ese tenemos: «¢ antcosiec 
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Adverse efiects of politant discharge on numan health as dermuzed m (1) above are considered 
rrurumnal Gue to the smai acreage (' 78 acres) anc relatively low valve of the non-wetland watars 
under consideraton. The ephemeral draws at Gowen S niight Mine convey storm water trom 
high imensiy storms Gownsiope for rapid miifiratbon and recharge of groundweter Though the 
routing of tis stonn water wil be allered due to the proposal, the primary tunciion of 
groundwater recharge wil nol be mpared. in addition. rere are no fishenes or supporting 
aquatic ecosystems which will be affected by the proposal. 


There is potentia’ for leaching trom the tailings impoundments into groundwate: upgradient from 
Jetierson Siough or private wells in the area Contamination dtd occur in the early 1980s due 
to a breach of a slurry wall at Tailings impoundment No. | (Section 2 1 2), but remediation, was 
prompt and effective. The poflution prevention measures described previously and mnproved 
technology at the active impoundment (Tailings impoundment No 2) should ensure that threats 
to human health and welfare, inctuding those to wildlife productivity and Giversity, are rmurwmnized. 


Adverse effects of the pollutants on recreational, aesthetic. and economic v" ves 1s Considered 
low. Access to the mine site has been restricted sie the Operating Permit was granted in 
1975, and no significant diflerences in operating procedures at the mine are anticipated trom the 
proposed expansion. GSM has mitigated recreation losses by purchasing private lands and 
allowing public recreational use and erhancing wildlife habitat. Reclamation of the mine 
toliowing closure will re-establish wildiife use of the area and partially restore the hunting vaive 
of the site. 


2.1.4 Section 230.10(d) - Appropriate and Practicabie Steps to Minimize Potential 
Adverse impacts of the Discharges on the Aquatic Ecosystem 


The two primary steps taken at Goiden Sunlight Mine to minimize adverse impacts to designated 
WUS are siting of mine features and facilities to minimize disturbance to WUS, ar.1 water quailty 
protection measures as previously described. All alternatives described in Sean. 1! B of the EIS 
were evaluated in detail with: respect to environmental, engineering and economic criteria. The 
alternatives discussed in Section |i_C were eliminated eariier in the evaluation process because 
they were not able to optimize between these criteria as effectively as the alternatives analyzed 
in detail 


All alternatives discussed in Section ||.B include water quality protection measures designed to 
minimize hydrologic exchange between waters originating on disturbed areas o! the mine with 
water flowing naturally in surface drainages or as groundwater. GSM's proposed Water 
Management Pian is presented in EIS Appendix A. Protection measures for surface water 
include the routing and conveyance of storm water in ephemeral draws around surface 
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mMpouNaments and waste rock piles and capture anc use oF regiment of precipitation taling 
Grecty on enpoundments or waste rock Al surtace waler scounuising wife me pf 6 
purnpet o 4 of the pl for reuse m nrocessing ore 


Oiflerences = the siting of tacilites anc mune teastures are larges! between the No Acton 
Ahernatve and the offer sa aficrnatwus The No Acton Aflernatwe woutd GsturdD 3.08 acres of 
non-wetiand WUS and 0 059 acre of wefland WUS With the exception of the Onaded Dump and 
3:1 Slope Attlernatve. af afernatives rytuding the Proposed Action would disturD an additona 
1.78 acres of non-wetiand WUS The Dmided Durnp Allernative would maintain Sheep Rock 
Creek in ts onginal Channel. and would Gssturd less WUS ‘han the Proposed Action 


Mitigation - Wetland and Non-Wetiand Waters of the U.S. As previously mentored. project 
impacts to wetland and non-wetiand WUS trom ‘after-the-tact” fi! activites are addressed by the 
Consert Agreement signed by GSM and the EPA The Consant Agreement requires approval 
and implementation of a mitigation pilav for enpacts to WUS due to prior fills. The ‘affer-the-tact” 
fils are authorized under COE Natorwide Permit No 32 COE msued a Natormade Permit No. 
26 tc GSM for fi activities occurt: 4 during the interim Dump Plan (0 62 acre) GSM nas applied 
for an additional COE permit for the Proposed Action Appropriate and practicable steps to 
mirurmnize additional Gisturba~ce to WUS and protect water quality have been addressed here and 
in the EIS. implementation of P.< mitigation plan 6 underway 


GSM's Water Management Plan is presented in EIS Append A Measures contained in the pian 
focus on maintaining natural pathways for surface and groundwater not exposed to mine 
contaminants, and on minimizing exchange between water that has contacted potentially 
contaminating matenais and natural surface or groundwater 


On-site mitgation for fil discharged into wetland and non-wetiand WUS has been ongoing since 
1982. Mingation measures enacted to protect and enhance widiife resources within the 
5,071-acre Golden Sunlight Mine permit boundary include: 


1. Seasonal and areal restrictions on cattle grazing to increase forage for mule deer. 
2. Creation of a wildlife watering system. and 
3. Reclamation of disturbed sites using predominantly native grasses and shrubs. 


Off-site mitigation also has been ongoing since 1962, when a | 7-acre gravel quarry pond was 
reclaimed for wildlife use. The pond includes an isiand for nesting water.owl, and a wetland 


tringe of approximately 0.01 acre. 
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in 1988. GSM purchased 3.200 acres of Geeded land anc eased | SOO acres of state anc tedera! 
lands encompassing exstng ~ellands Mai hac been functionally degraded Dy Neavy ivesions 
use GSM nas ented bvesiocs: use Of he site anc wellanc vegetation © fs area has mcreasec 
tor 0.01 acre = 1989 to Det.sen 005 and 0' ace sce land use Comols were rvtiuied 
Aacmonal tenong of seeps and wel meadows on ths nc wil Occur atin further development 
of te exsing springs af to sHes © Taurmwe wefan’ reuvension anc expanson 
Ennancemert of these seeps wil prowde 2 more dependable supply of water for widiife anc 
expand wetland habaal Wilde Uthzahon of he area G expected to mcrease = response to 
these enhancements 


The springs wi be developed by constructing a groundwater collection and diversion system 
at each ste The depth of the excavation for collection of groundwater s si#te specific, Dut should 
vary between 2 and 6 feet and extend trom 4 to 10 feet from the source Each collection basin 
wil be filed with gravel. and a smal, HOPE ruc Gam wil be located a few feet beyond each 
spring source Water wil back up befwnd each dam and will De routed through an overflow 
Channel into adjacent wetland areas he existing wetland areas and buffer zone will De ‘enced 
to exclude livestock Dut will allow widilife access 


in addition to the wetland enhancement measures. approumnately 26 acres of npanan and upland 
areas along the Jefferson Slough were fenced by GSM to exciude livestock use and enhance 
existing steambark areas. in 1991. GSM also began fencing of approumately 120 acres of 
existing nparian and wetland area along North Boulder River to exclude livestock and protect the 
Streambank trom further damage 


in 1991, GSM purchased the 53! acre Piedmont Swamp southwest of Whitehall, A recent survey 
by the Montana Natural Heritage Programm documented a new addition to state flora (a federally 
listed threatened species) and two plant species of special concern GSM is being assisted by 
Ducks United, U.S. Fish and Wildlife Service: NRCS. BLM. Montana Department of Fish. 
Wildlife, and Parks. and the Skyline Sportsmen Association to develop a management pian for 
tis area. This plan wil preserve this wetland ‘or its biodiversity and habitat vaives. 


2.2 Section 230.11 - Factual Determinations 


The potential adverse impacts of placing fill material on the physical, chemical, and biological 
components of ecosystems of wetland and non-wetiand WUS have been evaluated Mitigation 
efiorts to offset adverse impacts aiso have been considered for impacts to wetiond and 
non-wetiand WUS filled by mining operations. Determination of these impacts are discussed in 
the following subsections. 




















221 Section 230.11(s) - Physical Substrate Determinations 


Materiats used for @ at Golden Sunigit Mine consist of fou types 


Natve matenais of Chermucally non-reactve so®s are Obtained from local borrow pits and 
used for af road construction cossing WUS. These materials 2iso were used for 
construction in the general area of the mull and support tacility complex and for wing-darms 
along the mam embankments of the tailings mmpoundments. 


Waste rock trom the open pit contains sulfide munerais with potential to produce ARD. As 
mentoned previously =" ts appenda GSM’'s water management program maintains 
hydrologic ssolation of waste rock deposited n dumps by diverting run-on water, containing 
run-off trom waste rock Gumps with retention berms. and reciamnaton to rrunumize formation: 
of ARD. 


Engineered drainage matenais placed in WUS inciude coarse river rock and gravel, PVC and 
HOPE pipes, and synthetic materials such as filter fabric and impermeable HOPE liners. 
Matenais tacilitating drainage were placed in the Sunlight, Arkose Valley, Midas and North 
Borrow Spring areas and will minimize potential impacts to water quality. 


Tailings were not placed directly in WUS but a portion of the impoundments were sited over 
WUS. Tailings impoundments were constructed by excavating a portion of the impacted 
WUS which were then filled using grave! underdrains capped by native, compacted clays 
trom local borrow sources (Tailings impoundment No. 1). At Tailings impoundment No. 2. 
native, non-reactive material is overiain by a 60 mil HDPE liner. 


Under the Proposed Action, 1.78 acres of additional non-wetiand WUS will be filled by material 
excavated at the mine. in general, the geology of the Golden Sunlight Mine site is complex (see 
Section Il_A in the EIS). Parent materiais undertying the East Waste Rock Dump, where the 
majority of the fill to WUS will ocour, are Precambrian and Paleozoic sandstones, shales and 
limestone, overiain and intruded by tertiary deposits of voicaniciastic, interfluvial, eolian and 
lacustrine origin. Outcroppings of limestone, shale, quartzite, sandstone, voicaniciastics, 
ferricrete, igneous intrusives and igneous extrusives occur throughout the area. 
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222 Section 230.11(>) - Water Circulation, Fluctuation, and Salinity 
Determinadons 


Surtace water quantity and quailty s discussed in Section Ili. B of the EIS. Surtace water occurs 
in the Golden Sunlight Mine vicinity as seepage where groundwater exfiftrates trom iocaily high 
water tables. fractures in undertying bedrock formations. or at contact points between subsurface 
strata. These springs flow no further than 300 feet downgradient trom thew sources before 
infitrating. Spring water quality s variable and dependent on iocation, but usually reflects the 
reduced sulfide-rich subsurface e~wironment of the area. High dissolved metal concentrations, 
high TOS, and low pH characterize naturally flowing spring water. 


Four (of ten) seeps have been impacted by mining operations through completion of the interim 
Oump Pian. Gravel or neutral rock trenches and engineered systems have been used at these 
sites to isolate spring water trom water originating on mune sites. Though there has been loss 
of 0.059 acre of wetland habitat associated with these springs, there are no impacts to water 
Quality, and recharge from these springs into groundwater resources has been preserved. 


Additional surface water flows occasionally in the ephemeral draws during high intensity 
convective storms, usually once or twice each year. GSM's water management program actively 
routes this water away from areas disturbed by mining activities, and usually back into the same 
Graw where the water originates. GSM's Water Management Plan is presented in Appendix A. 
GSM's SWPPP details on-site BMP’s and structural controls designed to minimize water quality 
degradation trom storm water discharge. Stormwater controls are summarized in Section |!.B.1.a 
of the EIS. 


The Proposed Action will route storm water from Sheep Rock Creek to the northeast and into 
a tributary to Conrow Creek. Peak flow for one-hall the probable maximum flood (PMF) has 
been estimated at 976 cubic feet per second (cts) in Sheep Rock Creek and at 2,756 cfs for 
Conrow Creek where diverted flow trom Sheep Rock Creek would join Conrow Creek. 


Storm water runon in the pit area is collected in the pit, removed through pit dewatering sumps, 
and directed into the operational water treatment piant at the plant site for use in ore processing. 
Storm water runon in the waste rock Gump areas is intercepted by diversion ditches and directed 
away trom waste rock into areas that promote infiltration and recharge to the underlying 
groundwater system. Precipitation that tails directly onto unreciaimed waste rock dumps typically 
puddies and evaporates and/or infiltrates into the dump surface where it is driven back to the 
atmosphere trom heat produced in exothermic oxidation reactions. Any runoff that does occur 
directly from unreciaimed Gumps and the tailings impoundment areas is contained by berms, 
and evaporates and/or infittrates. 





N 2-12 

















22.3 Section 230.11(c) - Suspended Particulate Turbidity Determinations 


Discharge of surface water trom the Golden Sunlight Mine site results from high intensity 
thunderstorms. No non-storm dischzge of surface water from the project area occurs. 
Sediment entrained in storm water comprises the chief constituent of concern for storm water 
Quality, and is addressed in detail in the Storm Water Pollution Prevention Plan (SWPPP). in 
general, the SWPPP describes the potential sources of pollution and protection measures 
designed to prevent off-site impacts from storm weter runoff originating at the mine. 


Best Management Practices (BMPs) used for sediment contro! minimize the potentia for 
sediment entrainment, encourage infiltration of storm water, reduce water velocities, and 
physically retain sediment. These include interceptor dikes and swaies, diversion cliches, straw 
bales and rock check dams, sediment traps, be: ns, infiltration basins, energy diffusers, surface 
roughening, and reciamation by recontouring and planting. Reclamation of abandoned areas 
and temporary stockpiles is Concurrent with mining operations. 


2.24 Section 230.11(d) - Contaminant Determinations 


As described in Section 'V.B of the EIS, the proposed discharge of fill trom mine activities would 
not introduce contaminants into WUS. As noted, the springs which have already been filled 
under the interim Dump Pian will not be hydrologically connected with material other than neut™3/ 
Grain rock placed directly in the springs. The non-wetiand WUS designated for the proposed fill 
activities only convey water during high intensity storms. This water would be routed around 
waste rock dumps. Sediment laden runoff from mine features and facilities is managed as 
described in the section above. 


2.2.5 Section 230.11(e) - Aquatic Ecosystem and Organism Determinations 


Aquatic resources on the site disturbed by mining operations are those associated with the four 
springs filled prior to the 1995 Settlement Agreement, which constitute 0.059 acre of disturbance 
to wetland WUS. The aquatic ecosystems of each of these springs were small, isolated, and 
disconnected to othe: aquatic systerns. Organisms are limited to periphyton (mostly diatoms 
and blue-green aigae) and invertebrates. No amphibians were observed during wildlife 
monitoring visits. 


Non-wetiand WUS addressed in the EIS are 1.78 acres of ephemeral drainages that would be 
impacted by the proposed placement of waste rock fill material. WUS indicators for these 
drainages are limited to evidence of sediment transport indicating surface flow. Wetland 
indicator species and hydric soils are lacking trom these drainages, and aquatic communities 























associated wih wetlands are absert. A tew scafiered coflonwood. ™a Wy =m Sheep Rock Crees. 
Go indicate @ perennial source Of water wilfwn the rool rone for hese rees 


Water crculation and fluctuation wii not be affected by the Proposed Acton. except where i 
s discharges. GSM's Water Management Plan wil route water around ff areas. and wah the 
exception of Sheep Rock Creek. return thy water to the Granage trom wich @ onginates Water 
onginating above the East Waste Rock Durnp in Sheep Rock Creek will be routed to the Conrow 
Creek Grainage. Sheep Rock Creek is a tributary to the Jeflerson Slough Conrow Creek flows 
toward the Boulder River, however, discharge of flows trom Conrow Creek into the Boulder River 
has never been observed as the creek drains into pastureland before reactwng the river Punofl 
that contacts waste rock Gurnp s.iaces does contain by-products of ARID reactions located on 
the surfaces of the waste rock, however, ARD production by this mecharwern is considered 
negligible and BMP’s at the mine site contain and direct runoff trom the Gumps to minimize 


impacts (see Section fv 8.1 a). 


There are no fisheries on the Golden Sunlight Mine site which have been or will be impacted by 
Gischarge of fil into WUS. 


226 Section 230.11(f) - Proposed Disposa! Site Determinations 


AS previously stated, the MDEO provides Section 40! certification pursuant to Section 401 of the 
Clean Water Act. The MDEO will review the placement of fill material requested in the 404 permit 
application, and wil make @ Getermination for violations of applicable state water quality 
standards. 


Approximately 1.78 acres of non-wetiand WUS will be filled by placement of material. Fill areas 
have been sited with consideration for environmental, engineering and economic constraints. 
The fill sites a: e ephemeral drainages, storm water will be routed around fill material, and erosion 
controls and ‘eciamnation will maintain fill in its designated location. Therefore, dispersion of fill 
material into other naturally occurring WUS will not occur at the Golden Sunlight Mine site. 


2.2.7 Section 230.11(g) - Determination of Cumulative impacts on the Aquatic 
Ecosystem 


Section [V.O in the EIS contains an analysis of curnulative impacts for wetland and non-wetiand 
WUS. Cvmulative impacts are those accruing trom past, present and reasonably foreseeable 
future activities at the mine or in the local region. Cumulative impacts for the Golden Sunlight 
Mine facility include those attributable trom the following: 
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1. The mining Nistory § the Bul Mourtans and af he Golden Sunig’t Mine site prix t 1981. 


2 «The recert actve murung at Golden Sunigtt Mine Deginrung 198! Prough completion of he 
ES 1987 (Operating Perma No 00065 and anendments). 


3. The Continuation and expansion actvibes Deng addressed by ts EIS trough the Proposed 
Acton 


4 Any Subsequent expansion of operations reasonably antopated beyond those addressed 
in tus EIS. and 


5 Reasonably foreseeable future actvites proposed or under consideration Dy other entities 
in the region whch may mmpact designated WUS. 


Wate: quality rmpacts to WUS prior to 1981 may Nave ocourred from historic adits exposing 
sulfide bearing formations to av and water However, springs in the area no! commected to or 
resulting trom mune adits are Characteristic of ARD. and diflerent.ating hstonc baseline Conditions 
(naturally occurring) fromm background water quaility prior to Golden Sunlight Mine operations in 
1981 is not feasible. 


impacts to WUS and water chemistry at Goiden Sunlight Mine nave been carefully documented 
and monitored since 1961. These include 0.059 acre of fil in wetland WUS and 2 46 acres of 
fil in non-wetiand WUS through early 1996 which are addressed by the Consent Agreement 
signed in August 1996. An additional 0 62 acre of fill will be placed in non-wetiand WUS by the 
end of the interim Dump Plan. No significant degradation of water quality has occurred. 


The activities under the Proposed Action include an additional | 78 acres of fil discharged to 
non-wetiand WUS. Mitigation activities have been ongoing since 1962. Approval o/ ‘tigation 
for @ discharged to WUS under ai past activities and the interim Dump Pian has been 
authorized by EPA, and COE. Authorization of fil activities for the Proposed Action is pending 
EPA and COE approval of the Mitigation Plan (Afiachment 1) submitted by GSM. 


GSM's operating plan for exploration, geotechnical and moniioring activities, approved by MDEO 
and the BLM, includes a total disturbance area of 236 acres. Though no evaluation of WUS was 
made, any disturbance during exploration will be minor and temporary. Future disturbance to 
WUS resulting from future mining operations would necessarily be permitted under a separate 
Section 404 permit application. 
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NO acivthes Dy Ofer evtihes OF achacert ands eft ™a, “OSC ego WUS ae mnOer oO 
wrtcosie £ fh ine 


228 Section 230.11(%) - Oetermunation of Secondary EMects on He Aquetic 
Ecosyster 


Because slor™ este foeng - he epfeves Gaenages # Gower Sung Mire « outed 
arOUnd ff matenal the hydrotogec tuncttons of the Graes desqnated tor placement of fil masters 
8 not be alered by Te erpansor proposal Secondary pacts to wale quailty o@ be 
rrurwrruzed by The erosion and seGrnernt como! prachoes used at Golden Sunigtt Mine arxt by 
the Water Managemnert Plan presented © Appenda A Mor toring of groundwater downgrackert’ 
fom tailings enpoundments ei ensure eat Getecton and renechaton of poterha! of ste 
Treats to WUS. 


Spring flows in ihe area may be enpacted by pt dewatering Reduced flows are likely m Steppan 
Spring and Steppan Ongina! Spring Aatiesnake Spring and Bunkhouse Springs may also 
expenence reduced flows Tle proposed groundwater Capture systern for the waste rock Gurnps 
could also cause reduced spring flows Steppan Spring Steppan Onginal Spring and the 
unnamed spring in St Pau guich have a strong potential to be empacted Sheep Rock and 
Beaver Springs heave a mirwnal potential to be mnpacted Potental spring flow reductons are 
addressed in the EIS in Mingaton Measure Wi) 


23 Section 230.12 - Findings of Compliance or Noncompliance with the Restrictions on 
Discharge 


Based on the data contained in the EIS. the deterrminawons of the preceding section, and the 
remainder of ths evaluation, placernent of fii materials in non wetiand WUS as described in the 
Proposed Action would comply with the requirements of the Section 404 guidelines Fill 
materials would be placed in non-wetiand WUS primarily associated with expansion of the West 
Waste Rock Dump, the East Waste Rock Dump, and Tailings impoundment No 2 Disturbance 
to 1.78 acres of non-welland WUS wil coow # the COE grants a discharge perm under 
Section 404 However, judicious siting of fil areas. enplemnentation of environmental protection 
measures, and ongoing mitigation for past and proposed Golden Suniight Mine fill activity will 
compensate for loss of these WUS_ 























Poterha enpects on he phymcal and Che mucal Components of Ihe aqua enwrormnernt resulting 
torn filing operators neve been evsiuated tor he Golden Sunigtt Mine project Ths secton 
Gescrbes he resus of hs evaluator 4 Magaton Man to ofset he mmpaects assocaied aah 
fs of wefland and non wetland WUS Unde pas! and mierrn actwihes has been approved by he 
EPA and COE A PON and « 404 pert application to fe 1.78 acres of non - wetland @ in he 
Proposed Acton has been sufrrwiied io COE 


31 Sector 230.20 - Physical Substrate Determunations 


EIS Sections A and li C describe the geology and sols af the rune ste Waste rock form the 
excavateo pt comprises the ff! matenai tor ws proposal The placement of waste rock nm the 
East Waste Rock Dump will create a terraced pad appromrnatety 200 feet above pre-mune 
contours, with the main terrace at 5.360 leet elevation above Mean Sea Level and a smaiier one 
south and east at 5.200 feet elevation Additonal waste rock will be placed to extend the east 
Dutiress. and additonal tailings wil eniarge | ailings impoundmeni No 2 The non wetland WUS 
fied Guring these operations are the ephemeral channels on the ute Sol trom dranages 
Gesignated tor fii wil be stripped. stockpiled. and ister used for reciarnation of mine features. 


32 Section 230.21 - Suspended Particulates /Turbidity 


Sedimentation at Golden Sunlight Mine results primarily trom high mtensity convective 
precipitation when rainsplash impact and concentrated flows of water can dislodge and entrain 
sedirnent in moving water The erosion and sedirnent contro! plan described in GSM's SWPPP 
incorporates both structural and non-structural BMP’s to mininize entrainment and transport of 
sediment All water onginating on mine features (waste rock bufiresses or dumps, roads. 
parking areas, and mune faciuties) is subject to these controls prior to discharge into undisturbed 
swaes 


The discharge of material into non-wetiand WUS will not result in additional sedirnentation to 
Gownstrearn WUS because water running onto these areas is diverted and routed away trom fil 
material in general, very little water runs of of the project site 
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33 Sector 230.22 - Water Carty Nutrent Losd. and Chemustry 


Tre Gacharge Of waste OCck io Me eptenes Ganages a Me ste wt not afect he este 
Garty o Cverrustry of ese eaters tor Me restos Terntoned ~ Sector 32 sbowe ‘wire 
toading to WUS for Gscherge of ff rio Me Gees a Golden Sumig’t Mine el mot cco Gue 
to hese same como 


34 Section 230.23 - Current Petterns and Water Circuistion 


Water croviaton at the Golden Sunight Mine site ail be changed locally ehere fi « placed 7 
eohemnera’ Graws Water routed around ff matena! wil be Gscharged back mio he Oraws Deicw 
the M. except in the case of Sheep Rock Creek where water wil be routed to a Witiary of 
Conrow Creek. Sheep Rock Creek « a Iributary to the Jeferson Slough and Corrow Creek 
flows toward the Bauder River above @ confiuence eih the Jefierson Slough Conrow Crees 
typically loses water before he pmction with the Bouider Aver Grarwng mio pastureland and 
rarely Gacherges mic Bouider River Therefore water Gverted to Conrow Creek would be 
recharging the sane aquiler downstream of @3 Mwstoric area of recharge 


in afl cases, the draws main function « to concentrate and convey water downslope to recharge 
areas of high infiftration capacity, usually im deeper alluvial and colluvial sols Because these 
tunctions are preserved by GSM's water management pian. there wil be no adverse effects on 
water circulation at Golden Sunlight Mine trom the proposed fii (See also Section 2 2 8 in ths 
append regarding secondary effects of fil activites on WUS ) 


Burial of draws at Golden Sunlight Mine and subsequent routing of surtace flow will elirninate any 
environmental Characteristic or valve as a non-wetiand WUS aftributabie to the filed draw The 
tne to peak flows below the filled areas may be increased due to a longer travel length tor water 
rovted around mine features, and the peak will likely be afienuated by erosion and sedirnent 
contro! features such as energy dissipating features or retention basins Cor-veyance and 
infitration of storm water to downstrearn recharge areas will not be significantly altered by the 


expansion 





N32 


S10 














36 Seley GreGets 


Al meres we non satire & he ete ad af WUS © me wor) Of he roe’ ave Penman 
Therefore no effect on sairwty gachets « expected tor tw GSM proposal 
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40 SUBPART D - POTENTIAL IMPACTS ON BIOLOGICAL CHARACTERISTICS 
OF THE AQUATIC ECOSYSTEM 


41 Sector 230.30 - Threstened and Endangered Species 


Sectors | F and VF of he EIS desorbed Me fresiened and endangered speces at Pe 
Gosden Sunigtt Mire ste and Me potevia adverse mpacts form each sternative under 
corraa wahon A detailed Gaoussion 6 provided m the Bologes Assesarnet (Appenda £) The 
watyen Certthed tve tederaly isted speces to ledera Canddate speces and tve BLY 
senstve speces flormerty Clanstied Dy the USFWS as canddate category 2 species) potentiality 
Goovrring mm the mune worwty (see ETS Tatte l-4) None of hese are ag atc speces 


Nom equalc speces Gertie? would not be aflected by he proposed ff of | 78 acres of 
ephenera danages at Goiden Sunhgtt Mine Proposed actwites would resul in an incremental 
toss Of potential toragiyg habitat for peregrine taicon bad eagle northern goshewk and 
terruginous Meet bul the level of empact 6 consciered negrvicart Short term ioss of potential 
breeding habitat tor the mourtan plover could occu bul 6 COnBidered imsignoant due to the 
lack of known ccourrence im the proyect area and the abundance of srrniiar habitat achacert to 
the wre area Sensitive bat species could be mmpacted by disturbance of abandoned shafts or 
adm atch provide poterthal habitat (see E'S Mitigation Measure WF 2) The formation of the 
pt pond tofiowing mune closure represents a po’ential mpact to rurmpeter swans offer bird 
apectes and sensitive bat speces that may be aftracted to the poor Quality pt water (see EIS 
Magator Measure WF |) 


42 Section 7230.31 - Fish, Crustaceans, Mofusks, and Other Aquatic Organiems in the 
Aquat Food Web 


No fem species are found wiitwn the proposed site boundary for the Gokien Sunight Mine 
CRDANBION and aqua BOSCeS are lnted to sClaled Invertebrate PapUIatONs mab ing the 
Deroccaty a he springs: 


Poterthal enpacts to fem species of se could coo fom of site rmugration of ARD into surtace 
waters the Jeflerson or Bovider vers The otyectwe of GSMs Water Management Plan 
(preserted © Append A) is to |) lent the formation of ARD and 2) rrwewnie any ARO whch 
% generated form mugrating ovtede the project area The Water Management Plan avi the 
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measures described in ElS Mitigation Measure W-4 are expected to minimize potential long-term 
ARD impacts to fishery resources. 


Sedimentation of on-site springs and the Jefierson and Boulder Rivers could have adverse 
impacts to invertebrate populations, and could afiect spawning of fish in the Jeflerson and 
Boulder Rivers. However, GSM's erosion and sediment control measures have been effective 
in minimizing entrainment and transport of sediment. 


4.3 Section 230.32 - Other Wildlife 


GSM is proposing to discharge fill material into 1.78 acres of non-wetiand ephemera! drainage 
area within the Golden Sunlight Mine project boundary. The habitat vaiue of these draws is not 
unique within the site, and as such, will not disrupt the migration of large mammal species (deer, 
antelope, elk) or upset the foraging habits of raptors, waterfowl, or other bird species. 


The tailings impoundments pose a threat to wateriow! which are attracted to the open water, and 
to other wildlife which may attempt to use impoundments as watering holes. GSM has an active 
24-hour-a-day wildlife hazing program (described in Section 1i.8.1 in the EIS) which minimizes 
wildiile usage of the impoundments, and monitors and records any ilinesses or mortalities that 
occur. The same risk would occur for wildlife attracted to the pit pond, and a hazing program 
may be required in this area as well (see EIS Mitigation Measure WF-1). 


Between 1982 and 1994, 0.059 acre ¢/ wetland habitat (four springs) were filled, and loss of 
watering areas for wildiiie m=; have occurred. GSM has been implementing mitigation since 
1982 to compensate for this and other non-wetiand fills. Al this time, approximately 0.05 to 
0.1 acre of wetlands have been created offsite at two locations, and nearly 150 acres of riparian 
area at two other locations have been fenced and managed to promoted recovery of eroding 
streambanks and riparian vegetation impacted by cattle grazing. in addition, GSM has 
purchased or leased over 5,600 acres of land in the region, and is working with local, state, and 
federal agencies to develop wildiiie management plans for these areas, including enhancement 
o& wetland and WUS values. 


Additional watering sites for wildiife at area springs may be affected by long-term ARD trom the 
waste rock dumps or reduced spring flows resulting trom pit dewatering or drawdown associated 
with the proposed groundwater capture system (see EIS Mitigation Measure W-1). 
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5.0 SUBPART E - POTENTIAL IMPACTS ON SPECIAL AQUATIC SITES 


As defined in CFR Section 230.3(q-1), specia/ aquatic sites are those possessing special 
ecological characteristics of productivity, habitat, wildlife protection, or other important and easily 
disrupted ecological valves. in general, these sites are infrequent on the Golden Sunlight Mine 
site, and would be limited to the previously filled seep wetlands. 

5.1 Section 230.40 - Sanctuaries and Refuges 

No sanctuaries or refuges exist within the project area. 

5.2 Section 230.41 - Wetlands 

As previously mentioned, 0.059 acre of spring-fed wetland area has been filled at four springs 
by GSM mining operations between 1982 and 1994. These discharges are being addressed by 
the Consent Agreement with EPA and an ‘after-the-fact” 404 discharge permit trom the COE. 
Ongoing and proposed mitigation in GSM's Mitigation Plan (Attachment 1) will compensate for 
the oss of tne wetland habitat at Golden Sunlight Mine. 

Fill activities under the proposed alternative wil occur in 1.78 acres of non-wetland WUS 
(ephemeral drainages). These drainages refiect the upiand environment found at the site rather 
than an aquatic environment characteristic of wetland WUS. 

5.3 Section 230.42 - Mud Fists 

There are no mud flats at the project site. 

5.4 Section 230.43 - Vegetated Shaliows 

There are no vegetated shallows at the project site. 

5.5 Section 230.44 - Coral Reets 


There are no coral reets at the project site. 
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56 Section 230.45 - Riffe and Pool Complexes 


There are no rife and pool complexes associated with the drainages in the project site. 

















6.1 Section 230.50 - Municipal and Private Water Supplies 


Proposed continuation and expansion of mining will not affect municipal or private water 
supplies. As mentioned in Sections 2.1.2 and 2.1.3, a defect in the slurry cut-off wall trom 
Tailings impoundment No. 1 introduced cyanide contamination into groundwater which was 
observed at private wells in the area. The situation was remedied by installation of monitoring 
and pumping wells immediately Gowngradient of the impoundment. If contamination is detected 
below the impoundment, the pumping wells can be used to pump seepage from the 
impoundment for use in the process during mine life. Afler mining, seepage trom both tailings 
impoundments will be routed to the water treatment pliant. GSM is implementing an INCO/SO, 
system in 1997 to reduce cyanide in Tailings impoundment No. 2. 


6.2 Section 230.51 - Recreational and Commercial Fisheries 


No recreational or commercial fisheries exist within the project boundaries. Of site enhancement 
of riparian habitat on lands acquired by GSM should improve recreational fishing in the vicinity. 


No water related recreation exists within the project boundaries. improved opportunity for 
water-related recreation will exist at two off-site parcels purchased by GSM upon completion of 
resource management plans for these sites. 


6.4 Section 230.53 - Aesthetics 


The discharge of fill into 1.78 acres of ephemeral drainage will have little to no incremental effect 
on the disturbance already permitted at Golden Sunlight Mine. Operating Permit No. 00065 
permits activities through compietion of the EIS and allows 2,336 acres of disturbance within 
project boundaries. The Proposed Action increases disturbance to 2.964 acres and increases 
WUS impacts to 4.9 acres. The draws subject to additional fill under the proposed continuance 
and expansion of mining operations constitute less than 0.08 percent of the total disturbance 
within project boundaries. 
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Section 230.54 - Parks, Nationa! and Historical Monuments, National Seashores, 
" Wilderness Areas, Research Sites, and Similar Preserves 


value 
1 = ap ofits -ysesoe ap arp een seer cnemgadeaimma 
will be affected by the proposed discharge of fill at Goiden Sunlight 





N62 





x8 




















7.0 SUBPART G - EVALUATION AND TESTING 


7.1 Section 230.60 - General Evaluation of Dredged or Fill Material 


Waste rock extracted trom the open pit and discharged into non-wetiand WUS contains sulfide 
bearing minerals with the potential to create ARD # exposed to air and water (see EIS 
Section ll_A). ARD also occurs naturally at some springs on the site, and refiects the geology 
underlying the area. GSM's Water Management Plan (Appendix A) includes measures to 
minimize the production of ARD trom waste rock. 


7.2 Section 230.61 - Chemical, Biological, and Physical Evaluation and Testing 


EIS Section lll_A. describes the geology at the Golden Sunlight Mine site, including the chemical 
properties of waste rock used as fill material. Over 350 sarnpies of waste rock have been tested 
a8 part of an oxide rock Characterization program, implemented to select and segregate potential 
capping material for mine reclamation. The tests sort waste rock by source and material 
handling classification using acid-base accounting (ABA), net acid generating pH (NAG), and 
humidity cell tests. Results of these tests can be found in the operating permit for the mine 
(GSM 1995). 


No materia) will be discharged into standing WUS, and therefore, no water column effects or 
efiects on benthic species will occur. 





N71 














BLANK PAGE 














Section 2.1.4 of this appenda describes the appropriate and practicable steps taken to mrwmnuize 
potential adverse impacts of the discharges of fill material on the aquatic ecosystem. Mitigation 
and environmental protection measures also are referred to in offer sections as wel. 
Section |i.B.1 in the EIS describes mining operations through the completion of the interim Dump 
Plan (the No Action Alternative) and necessary precautions used io minimize potential adverse 
impacts associated with mining activities. Section iV.P in the EIS describes measures for 
monitoring and mitgating adverse impacts. 


Mitigation for “after-the-fact’ fil of wetland and non-wetiand WUS discharged prior to 1994 is 
addressed by the Consent Agreement with EPA. A COE permit for ff of non-wetland WUS 
Guring the interim Dump Pian was issued in January 1997. Mitigation proposed for the 
1.78 acres of non-wetland WUS designated to be filed under the Proposed Action 
(Attachment 1) is similar to at proposed and authorized for past and interim fil activites. GSM 
mining activities wil have filled 4 total of 0.059 acre of wetland WUS and 4.86 acres of 
non-wetiand WUS (assuming the Proposed Action is selected) wnen mining operations cease 
in 2006. 


81 Section 230.70 - Actions Concerning the Location of the Discharge 


Environmental, engineering and economic criteria were considered when siting of mine facilities, 
waste rock Gumps and tailings impoundments at Golden Sunlight Mine was evai.ated. The 
Proposed Action represents an optimum defined by the constraints posed by these criteria. 
Environmental considerations atternpted to minimize the disturbance to wetland and non-wetiand 
WUS. in addition, the potential impacts to air, water, soll and subsequent impacts to human 
health, terrestrial vegetation and wildilfle were considered. An important engineering 
consideration was to preserve the stability of the area where ground movernent occurred in 1994 
by avoiding the use of this area for waste rock Cumping. 


8.2 Section 230.71 - Actions Concerning the Material to be Discharged 


Waste rock extracted trom the open pit is high in sulfide minerals and has the potential to 
produce ARD. Protection measures which will minimize or avoid the production of ARD from 
waste rock dumps focus on minimizing the contact of waste rock and water, and minimizing the 
movement and migration of water that does contact sulfide maternal in waste rock Gumps. 
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Onversion wenches capture and convey water fowing on waste rock Gumnps Quickly of waste 
rock. Storm water flow down natural Grews 6 Giverted end routed away form waste rock prior 
to comtact. These measures ensure that mirumnai ARD wil be produced at Golden Sunlight Mine 
in addition, moniioring wells Gdowngradient of the mine wil alow early detection of migrating 
ARO, and pumping wells in the sane areas wil remove and reat ARD detected The proposed 
Qroundwater capture system is Gescribed in EIS Appendu | Long-‘erm water treatment wil be 
necessary to ensure comphance with Montana Water Quality Standards (see Appendix A) 


83 Section 230.72 - Actions Controlling the Materia! After Discharge 


The actions Cescribed above (Section 8 2) will minimize degradation to WUS trom the discharged 


material by ensuring water quality protection on and off the Golden Sunlight Mine site. 
Reclamation of disturbed surface features at the mine s described in Section ti B 2 b in the EIS. 


Reclamation wil ensure that discharged matenal s stabilized § The reciarnation pian will cap 
reclamation areas with oxndized Cap rock and stockpiled native soils, contour slopes to between 
31 and 21 grade, and plant native vegetation sullable tor wide habitat and forage. 
Reclamation under the proposed pian will use sol with 20 percent coarse rock fragments on 
waste rock Gump siopes to maximize slope stability and reduce erosion if ABA and NAG pH 
testing indicate additional protection against ARD formation warranted, the top 6 inches of 
waste rock will be limed to neutrality or another 6 «ches of oxide waste rock will be added. A 
mirumum of between 19 and 24 inches of soll is placed over cap rock as a growth medium for 


vegetation 


Tailings impoundments are reciaimed by capping with 24 inches of suitable oxidized or CaCO, 
rich material and 24 inches of subsoil or soll suitable for vegetation, subject to MOEO and BLM 
criteria. Test plots on Tailings impoundment No. | indicate that a Clay layer is not necessary to 
prevent water trom infiltrating the impoundment. Wherever feasible, reciarnation of past 
Gisturbance areas are Concurrent with mining operation 


84 Section 230.73 - Actions Affecting the Method of Dispersion 
Under the Proposed Action, material discharged into non-wetiand WUS would be placed with 


conventional mining equipment (dozers, loaders, dump trucks, scrapers) in accordance with an 
approved Section 404 permit trom the COE. 
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8S Section 230.74 - Actions Reisted to Technology 


Appropriate technology wil be utilized when ff is placed, and continued compliance with 
Montana Water Quality Standarcos may utikze Ceveloping technologies in water Quality treatment 
methods Al surface water diversion and retention structures are Gesigned and instalied with 
modem methods. Sediment and erosion contro! festures use both passive and active 
technologies. Testing of new technologies is Concurrent with mining operations, and monitoring 
of water quality and vegetation on previously reciaimed sites allows for adjustments and 
improvements in the water management and reciamnation plans at Golden Sunlight Mine. 


86 Section 230.75 - Actions Affecting Plant and Animai Populations 


The proposed continuation and expansion of mining operations at Golden Sunlight Mine will fill 
an additional | 76 acres of non-wetiand WUS The designated fil areas are ephemeral draws 
with habitat valve essentially the same as the adjacent uplands. The designation as WUS is 
indicative of thew hydrologic role as sites of conveyance and recharge rather than ther valve as 
wetland or riparian habtat. The hydrologic role is being preserved by routing and infiltration of 
storm water on-site, and the habitat value is more than replaced by the mitigation features 
Gescribed in Section 2.1 4. 


87 Section 230.76 - Actions Affecting Human Use 


No water-related recreational or Commercial activities occur on the Golden Sunlight Mine site that 
will be aflected by the proposed discharge of fill 


GSM has incorporated surface water diversion features onto fi sites and in natural drainages 
upgradient of fill sites to mirwnize potential adverse impacts associated with ARD formation. 
Long term monitoring and reciarnation of areas disturbed by Golden Sunlight Mine operations 
will ensure the viability of habitat in perpetuity Mitigation of unavoidable adverse impacts to 
wetland and non-wetiand WUS will compensate for on-site losses to WUS resulting tron Golden 
Sunlight Mine activities (see Attachrnent |) 
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Ths Appendu evaiuates he envrorrnenta’ effect of he Gacherge of Mf mio | 78 acres of 
non wetland WUS proposed by the Continuation and expansion of mrwng operations at Gokden 
Sunight Mine rough 2006 A Corsert Agreement signed by GSM and the EPA addresses 
“aher the-tact activity of 0 059 acre of wefland WUS and 2 46 acres of non wetland M8 etch 
cmourred af the mine prior to early 1996 A COE Nationside Permit No 32 permits those fits 
A Natiomande Perrmt No 26 Section 404 perr! was esued by the COE tor 8 actwies of 0 62 
acre of non wetland WUS scheduled to cou Guring mnplementation of the inmenm Dump Plan 
An additonal 404 permit apphoatior was fied for M8 of | 78 acres of non wetland WUS under ihe 
Proposed Action A total of ‘ 86 non wetland acres and 0 059 welland acre of WUS would be 
fied by all muring actvites at Golden Sunight Mine through the completion of muning operations 
in 2006. 


This appends has oulined and addressed each fem thal he COE mus! address when 
considering the issuance of a Section 404 pert authorizing the discharge of fil nto designated 
WUS. These guidelines (Pat 230 CFR coditying Section 404/b)/1} of the Clean Water Act 
ferme the ssves efuch should be considered ™ order to restore and preserve the cherncal. 
physical and biological integrity of WUS through the contro! of discharges of fil materia’ 


The Proposed Action Alternative for ts analysis would decharge fil material prenarily waste 
rock from the open pil, into 1.78 acres of non wetland WUS The | 78 non-welland acres are 
ephemeral draws whch flow only Guring high intensity Convective storms. once or twice each 
surnrner Ther primary functions are to convey and infiltrate storm water runoff Vegetation 
within these draws refiects the adjacent upland environments rather than hydraphytic vegetation 
Usually associated with wetland enwromments Though draw vegetation may be transitional 
between the aspects ¢ dudes topograpically #6 Not Yanstiona between the terrestrial and 
aquatic envronwnents and «6 theretore of low to insigrwhoat valve as wetland habtat 


Enwronmental protection and water Quality management measures as inchoated in thc Appenda. 
Section f 5 of the EIS. Appendu A (Water Management Pian) the Predeecharge Notihoation anJ 
GSM's SWPPP ensure that due diligence and praper precaution wil be taken to murwnze or 
avert water Quality degradation fromm ccourning as a resul of mining operations and fil activity at 
Golden Sunight Mine A Mitigation Plan (Atachrnent |) for unavodable adverse mnpacts to 
WUS wil compensate tor losses to habitat or functional valve of these waters Conourrent and 
proposed fture reciamnation wil ensure Wat functional valves of ephemeral draws considered 
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tor filing are not enpared and Mat habtst valve of Prose Gees a oe on ste habia 
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MITIGATION PLAN FOR PROPOSED PLACEMENT 
OF FILL MATERIAL INTO 18 ACRES OF JURISDICTIONAL 
NON-WETLAND WATERS OF THE UNITED STATES 


GOLDEN SUNLIGHT MINES, INC. 
JEFFERSON COUNTY, MONTANA 


This mitigation plan was prepared to accompany an application to the U.S. Army Corps of 
Engineers (COE) for a Nationwide Permit 26 to authorize a proposed discharge of 1.8 acres of 
fill maternal into headwaters and isolated waters of the US. at Golden Sunlight Mines, Inc. 
(GSM). The discharge would begin in 1998 upon completion of GSM's Environmental Impact 
Statement and approval of a major armendment to its mine operating permit (Permit No. 00065). 


The mitigation plan follows the format of the Habitat Mitigation and Monitoring Proposal 
Guidelines Annotated Outline developed by COE. Most of the information presented in this plan 
was collected previously by GSM and independent consultants for use m other permitting 
documents (GSM, 1995a, GSM, 1995b and MDEQ and BLM, 1996). The habitat assessment 
was performed by GSM scientists using EPA (1992) guidance and information collected from 
the previous studies. 


The proposed discharge of fill into 1.8 acres of non-wetland waters of the U.S. (Exhibits | and 2) 
would occur exclusively in incised dramage features (guiches) that exhibit ephemeral surface 
water flow. These features are typically dry and contain water only in response to intense rainfall 
events that are generally infrequent and of short duration. The water that collects in these 
features dunng times of runoff eventually infiltrates into the bottom of the channel, and 
recharges the underlying regional groundwater system. There 1s no perenmal or intermittent 
streamflow in the | 8 acres of non-wetland, ephemeral channels that would be disturbed by 
GSM. 


The mitigation for the loss of naturai ‘ydrological functions of the |.8 acres of ephemeral 
channels is by replacement with constructed storm water channels. The constructed channels 
collect and convey ephemeral surface runoff to infiltration areas that recharge the underlying 
regional groundwater system. The mitigation for loss of habitat functions is by replacement with 
reclaimed areas. Reclamation at GSM consists of replanting previously disturbed areas with 
native vegetation to create foraging habitat for wildlife that occur in the area. As of February 
1997, GSM has constructed over 5.7 acres of storm water channels, and has successfully 
reclaimed 79.8 acres of previously disturbed areas GSM's mitigation approach replaces the 
functions that would be lost, and has been accepted as suitable mitigation by the U.S. EPA for 
previous placement of fill maternal into non-wetland waters of the US. 











L. PROJECT DESCRIPTION 
A. Location 


The Goiden Sunlight Mine 1s located approxmmately $ miles northeast of Whutchall, Montana. 
Access to the site is via Highway 2 East. jocaied adjacent to Interstate 90. Existing mining 
operations are located in Sections 19, 20, 28, 29, 30, 33, Township 2 North, Range 3 West, 
Section 6, Township | North, Range 3 West, and Sections 24 and 25, Township 2 North, Range 
4 West. 


B. Summary of Project 


Open pit mining at GSM typically removes between 90,000 to | 30,000 tons of material per day 
of ore are hauled to the mill for processing cach year. The ore is crushed to less than 0.008-inch 
diameter particles and leached in tanks using dilute sodium cyamde solubon. The gold-bearing 
solution is then sent to activated carbon circuits for recovery of dissolved gold. The spent ore 
(tailing) 1s discharged as a slurry to an umpoundment where the solids pornon of the tailing slurry 
settles and the decant solution is recycled back imto the ore processing circuit. 


The waste rock (non ore) that 1s removed from the open pit during mining 1s placed in waste rock 
piles located along the cast and west sides of Bull Mountain. To accommodate a proposed mine 
expansion, waste rock material would be placed within the cast waste rock complex (northeast of 
open pit), and in a waste rock area southeast of the pit and north of the tailing area. Both of these 
areas are outlined on Exhibits | and 2. Placement of waste rock material in these two areas will 
cover a total of 1.8 acres of ephemeral drainage channels (non-wetland waters of US. ). 
Approval for the mine expansion 1s contingent upon the outcome of an Environmental Impact 
Statement now in progress. 


Reclamation of disturbed areas at GSM typically consists of recontourmng the land surface. 
placing cover soil as appropriate, and planting native vegetation. Reclametion and plant growth 
has thus far occurred on approximately 79.8 acres as shown on Exhibits | and 2. Additional 
acres are presently undergoing reclamation by resloping and revegetating portions of the waste 
rock complex just north of the tailing area. At mine closure, a total of either | ,190 acres (EIS No 
Action Alternative) or | 589 acres (EIS Proposed Action Alternative) will have been reclanmed, 
depending on the final GSM mine plan that 1s approved by the Montana Department of 
Environmental Quality (MDEQ) and BLM. 


The GSM project area 1s located in an open area of semi-and climate with an average annual 
precipitation between | 3 and |4 inches, and an average annual evapotranspiration rate of 
approxumately 30 inches. The relatively small amount of annual precipitation 1s reflected by the 
absence of perenma! streams in the area and the abundance of uryland vegetation 








The Jefferson Slough, whach 1s tributary to the Jefferson River, 1s the major surface water feature 
near GSM_ There is no perennial or intermittent stream flow out of the GSM project area. 
exhibst ephemeral surface water flow im response to intense rannfall events that are generally 
infrequent and of shor durabon. Some dramages may cxpenence short-term runoff several times 
a year, and others may flow only once every several years. All ephemeral drainage features near 
the area of proposed fills (Exhibits | and 2) are tributary to the Jefferson Slough. 


GSM controls ephemeral, storm water flow that occurs near :ts mune facilities using a system of 
constructed collection/diversion channels. Presently, apprcximately 5.7 acres of const: ected 
channels exist at GSM (Exhibits | and 2). This acreage will increase at mine closure to a total of 
either 6.4 acres or 7.9 acres of permanent divermon channels, depending on the final mine plan 
that is approved by MDEQ and BLM. 


C. Responsible Parties 


Golden Sunlight Mine. Inc. 
453 Montana Highway 2 East 
Whitehall, Montana 59759 
Jerry Harnngton, Mine Manager 
Phone No. (406) 287-3257 


Contact persons. 
Troy Smith, Reclamation Specialist 
Raymond Lazuk, Director of Environmental Affairs 


D. Jurnsdictional Areas Filled 


A total of 1.8 acres of ephemeral drainage channels (non-wetland waters of US.) will be covered 
by placement of waste rock matenal. These areas were identified mn a previous study (GSM. 
1995b) and are shown on Exhibits | and 2. 


E. Types, Functions, and Values of Junsdictional Areas 
1. Types of non-wetland waters of U S. 


The 1.8 acres of non-wetland waters of U.S. that would be affected by proposed placement of fill 
materials are typically dry, and are commonly referred to as guiches. They only contain water 
during extreme precipitation events, and the runoff that does collect im these features typically 
infiltrates into the subsurface as it flows down the dramage channel. In hydrologic terms, these 
dramnage channels act as line-sources of recharge to the underlying regronal groundwater system. 








Water Quality 


The 1.8 acres of ephemeral channels at GSM are at clevatons sbove the regonal groundwaicr 
system. Dunng umes of runon, the surface water that collects within the dra:nage infiltrates mmto 
the bottom of the channel. This water then jouns with the underlying regional groundwater 
system that flows radially away from Bull Mountain towards the Jefferson River A storm water 
runoff sample was collected from the main channel below the proposed northeast waste rock 
expanson arca (Sheep tock Draw). The analysis shows that runoff is alkaline with low TDS 
(just over 100 mg/l) and with low but detectable trace metal concentrations. 


The 1.8 acres of ephemeral channels that would be filled by the proposed activity are typical of 
the channels found in the bottom of guiches within the GSM proyect area. The channel margins 
can host plant communstes that offer foraging habitat for wildlife. The plant and animal species 
that occur within the general region of the GSM project area are described im detail by MDEQ 
and BLM (1996). Due to the infrequent occurrence of runoff, the ephemeral channels that would 
be disturbed by GSM do not provide a dependable source of water for wildlife. No mpanan areas 
exist in these drainages and, subsequently. no aquatic plant or animal species are present. The 
only rehable water sources im the GSM project area are springs and wildlife livestock watenng 
troughs. The Jefferson Slough 1s the closest aquatic habstat for fish and amphimans im the 
general area of GSM. 


The plant communities within guiches and adjacent upland areas at GSM consist of forbs, 
graminonds (grasses and grass-like plants). shrubs, and sparse stands of lumber pyne and Rocky 
Mountaim jumper (DEQ 1996) There 1s no significant difference im amount of foraging habit 
between guiches and upland areas. 


Mule deer reside year-round within the GSM project area boundary Smaller nurnbers of elk. 
marnmal species that are known to occur within the general arca include snowshoe hare, white- 
tasled yackrabbit, Nuttall 's cottonta:! rabbit, yellow-belled marmot, yellow pine and least 
gopher, porcupine, strped skunk, and several species of mice and vole. 


Sharp-tasled grouse, mourning dove, and gray partndge are the only upland game birds recorded 
in the mmmediate vicinity of GSM_ Twelve raptor species have been observed flying im the 
general area, and thirty-nine additional species of land birds have been recorded im the regson. 
The praine rattlesnake, bull snake, and western racer have been observed in xernc 

shrub grassland, open grassland and rock habitats No amphitans are known to exist in the 
GSM project area 
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Visual observanons by GSM personne! have not detected a preference by wildlife to frequent 
essentially the same. The springs that occur im the gencral vicinity of GSM, as well as the nearby 
Jefferson Slough, provide more valuable wildlife habutat a» water sources than the ephemeral 
drainages onsite. The proposed fill activitics of 1.8 acres at GSM also would have no direct or 
indirect effect on any threatened or endangered speces such as the bald cagle or peregrine falcon, 


¢. Recreational Use 


The proposed areas of disturbance (Exhibits | and 2) are used for mining and there is no public 
access within the mine area. Most of the land adjacent to the GSM project area is privately- 
owned, and public recreation opportumites are lmsted GSM does allow public access to ther 
lands outsade of the project arca for hight, dispersed recreational use, pnmanty hunting. 


Il. GOAL OF MITIGATION 


The goal of mitigation for the proposed activity that would fill 1.8 acres of non-wetland waters of 
the U_S 1s to replace lost hydrological and habstat functions This has been accomplished as of 
February 1997 by creating 5.7 acres of storm water collection and diversion channels and by 
reclarm.ng 79.8 acres of previously disturbed areas with native vegetation. This work 1s 
descnbed further in subsequent sections of this mitigation plan. 


In addition to the replacement of hydrological and habitat functions mentioned above, GSM also 
has implemented other mitigation measures to minimize environmental impacts from its 
operations. This carher mitigation work emphasized land acquisition and land use control to 
below since they also may have direct applicability to satesfy Section 404 requirements. 


GSM owns approxumately 4,300 acres of land where the mune site 1s located, and instiated a land 
use management program of this area shortly after operatwuns began with the goal of mitigating 
wildlife habstat loss due to mine development The environmental mitigation actions taken 
within the mine site area since 1982 mclude the following. 


1) Restrict fall cattle grazing of alfalfa hay land to provide mule deer range in the winter. 
2) Restrict cattle grazing to 65% of range grassland and leave 35% for mule deer. 

3) Create a wildlife watering system to help disperse mule deer during the fall. 

4) Reclaim selected disturbance sites using native grasses and shrubs, with similar 
concurrent and final reclamation planned for al! disturbance on site 





GSM also purchased the Candlestick Ranch located about four miles cast of the mune area in 
1989. The ranch includes approximately 3,200 acres of deeded land and approximately | 900 
acres of leased, state and federal land The former owner of the ranch was planning to subdivide 
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a pornon of the property for a housing development. GSM's environmental mstgabon goal for 
this area 1s to manage and develop the property for muluple use, with emphasis on wildlife 
habitat, GSM's mitigzuon acvons within the ranch area are as follows: 


1) Protect upland arcas by leasing only irrigated portions of the ranch. 

2) Fence approximately 146 acres of upland and riparian arcas to prevent livestock 
damage and promote streambank stabulizabon. 

3) Piant forage (grain strips) for waterfowl, phcasants and turkeys. 

4) impose veincie travel restnctons of the area to encourage wildlife use (pmmanty clk). 

5S) Work with the Montana Department of Fish, Wildlife & Parks to transplant wild 
turkeys. collect Brown Trout eggs along the North Boulder River. develop trout 
spawning areas on ranch property. and develop a plan to open the entire ranch to 
buntang. fishing and other public recreatonal opportunites: 


In 1991, GSM purchased the Piedmont Swamp (approximately $3! acres) southeast of 
Whitehall, Montana A recent botanical evaluation of this site by the Montana Heritage 
Foundation documented a new addition to the state flora (one that also was federally listed as 
threatened) and two plant species of special concern. They also sdentified the area as having 
biodiversity features of state significance. Like the Candlestick Ranch, a portion of the Piedmont 
Swamp area was previously planned for a housing development. GSM's mingation goal for this 
site 18 to preserve the wetland area for widhfe habstat. Mitigabon achons taken by GSM since 
1991 are as follows: 





1) Fence the area to prevent livestock damage. 

2) Remove old fencing matenals, wooden structures and other debns from the area. 

3) Allow public access for hunting, bird watching and other recreational a tivines 

4) [Pevelop waterfowl! nesting sites. 

5) Begin developing a management plan to enhance the wetland arca, and provide for 
Unlimited, U.S. Fish and Wildlife Service, U.S. Soil Conservation Service, US. Bureau 

of Land Management, Montana Department of Fish, Wildlife & Parks. andthe Skyline 


Sportsmen Association. 


Most recently, GSM purchased 640 acres mm the Bull Mountains approxmately five miles north 
of the mine site in 1993. Thus land 1s in a known elk calving area and OSM intends to conduct 
mitigation measures such as fencing the area to control livestock use, restiocting access during 
critical elk calving penods, and working with L S Bureau of Land Management and Montana 
Department of Fish, Wildlife & Parks to enhance elk and mule ‘cer habutat. increase forage 


availability, and provide hunting and other recrestional opp. .. _.« for the general public. 




















A. Typeis) of Habnat to be Created: 


Specific mitigahon for the proposed fill activity m | § acres of ephemera! draunage channels has 


been accomplished by replacing hydrologocal fumcbons using constructed storm water 
collechon divermon systems. These systems consist of a senes of excavated or bermed channels 


that average 3-feet across. They function to collect and route ephemeral storm water flow away 
from mune facilites and towards adjacent hilisdes. swaies or natural Gramnages These systems 

ensure that ephemeral runoff continucs to recharge the underlying regponal groundwater system 
and. more importantly. they mamntamn hydrologyc iselabon between precapitabon runon and mune 
materials that have the potential to degrade water quality. As of February 1997, the 1.8 acres of 
ephemeral d-ainage channels that would be disturbed by the GSM 's proposed action have been 

replaced by over $7 acres of constructed storm wa.cr collection divermon channels (Exhibits | 

and 2). 


Mitigation for loss of habstat m the | § acres that would be disturbed by GSM also has been 
accomplished through reclamation of previous mine disturbance. prmanty in the areas of waste 
rock piles. As of September 1996. approumately 79.8 acres of waste rock piles and adjacent 
land (Exhsbut |) were reclasmed by recontourng the surface, placing cover soil, seeding with 
native grasses and shrubs. and planting scedlings of Douglas fir. lumber pine, and Rocky 
Mountain pumper This reclamation work has created plant communstes for wildlife habstat that 
1s comparable to that found in the ephemeral dramages (guiches) and adjacent upland areas. 


& Functions and Valucs of Habstat to be Created 


The hydrological functions of the | 8 acres of ephemeral channels that are proposed to be filled 
have been replaced by storm water collection drverwion channels create’ by GSM (Exhsbits | and 
2) These systerns collect and divert precipstation runon around mune facies and back ito 
natural dramages of into berms and swaies to promote infiltranon Hydrolegscally. this 1s 
comparable to what occurs under a natural condition. whereby storm water recharges the 
underlying regronal ground ater system 


Reclamation of previously disturbed arcas has created plant communites that functhon im a 
smlar capacity as in the ephemeral dramages (guiches) by providing wildlife habuiat These 
areas (Exhsbst |) were planted with a seed mix consisting of grass specees that included 
wheatgrass. fescue. bluegrass and noegrass. legumes such as alfalfa, swoetclover and samforn. 
and shrubs and forts such as sagebrush. rabbitbrush and flax !n addition, GSM has planted 
seedlings of Douglas fir, lumber pine. and Rocky Mountain jumper Visual aghtings by GSM. 
MDEQ and BLM confirm that the reclasmed areas are being used by wildlife. 


od Time | apse 


The mitigation work to replace the | § acres of non-wetland waters of the | Shas been 
completed as of February 1997. 
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Ill. FINAL SUCCESS CRITERIA 
A. Target Functions and Valucs 


GSM has successfully replaced hydrologscal and hab:tat funcbon: for the | § acres of proposed 
disturbance. Ephemeral storm water channels have been constructe(, and wildhfe habutat created 


by reclamation of previously dusturbed areas GSMs post-closure reclamabon plan (approved 
by MDEQ and BLM) wall return the project area to semular pre-monang land habrtat uses. 


B. Target Hydrological Regime 


The storm water collecbon drvermon channels constructed by GSM funchon hydrologically to 
the proposed areas of disturbance and continues to recharge the same regponal groundw ater 
system The eral! water balance for the area 1s therefore mamntamned 


C. Target Jurisdictional Acreage to be Created 


The constructed channels for storm water collecton divermon systems have wmilar funchon and 
appearance (1 ¢ definable bed and bank) as the channels withen the proposed areas of 
disturbance. A total of $.7 acres of storm water channels have been created as of February 1997. 


IV. PROPOSED MITIGATION SITES 
A. Locanon and Size of Mitigation Areas: 


The ephemeral channels created by the storm water collection divermon systems are generally 

located along mayor roadwas s (Exhsbits | and 2) Segments of the collechon divermon systems 
eurst adjacent to the areas of proposed disturbance The reclanmed revegetated wiidhife habstat 
areas are located northwest. northeast and south of the open prt 


B Ownership Status 


All mitigation areas are owned or controlled (through MDEQ and BLM permit) by GSM None 
of the sstes currently carry esther casement or encroachment nghts GSM will mamta 
ownershup control through mane closure and beyond Should GSM retinguish its ownership. an 
casement would be placed on the area to protect and manage its intended long-term uses 


C. Existing Punctions of Mitigation Arcas 
The mitigaton sites are non waters of Ux | S that have previously been disturbed by past 


mening activites Since the mit gation work has been completed as of February | 997. the 
functions of the mitgaton sites ar. the same as in Sechon |] B 








D_ Presem and Proposed Uses of Mingabon Arcas 


The present uses of the mutigabon arcas are for storm water (ephemeral flow ) comtrol and wildhfe 
become available for hght recreabonal use 


e Jesiadictions’ Delincat 


The arcas of constructed storm water channels and reclamaton stes offered as mstgaton for the 
proposed disturbance of | § acres of non-wetland waters of the LS were not purmdacthonal arcas. 


F. Presem and Proposed Uses of All \djacent Arcas 


GSM owns of controls (through MDEQ and BLM permst) all property atyomng the mitgahon 
arcas The present uses of the adjscent arcas commst of wildlife habrtat and miming The areas 
will continue to provide wildlife habetat. and will become available for ght recreatonal use after 


A. Rationale for Expecting Implementation Success 


Construction of storm water channels and reclamation work has been completed Hydrological 
func sons, revegetation success, and wiidlife use has been observed by GSM, MDEQ and BLM 


B Responsible Parties 
Same as Section LC. 


Cc. Snte Preparation 


Ww 
The storm water collechon drvermon systems at GSM are typrcally constructed by creating 
shallow V-shaped or trapezordal-shaped e1cay atons alongede roadways These create channels 
that average approumately three feet across The channels imtercept and convey ephemeral 
storm water flow to infiltranon areas. of to other (natural) conveyances These channels are used 
throughout the GSM project area (Exhsbets | and 2) In some areas, the clannels are lined with 
clay or plastx natenal to prevent contact between storm water runoff and chermocally reactive 
warte rock matens! = [he channels lead into ew ales, bases or adjacent undisturbed dramages to 
Promote infiltraton of water ito the subsurface 

















Straw bales and or rock check dams may b« placed within the channels to reduce the velocity of 
ephemeral runofl. partcularty on steeper grades These structures are used throughout the 








infiltrapan of water to recharge the undertying grounds ater system 








Reclamation Habstat ( reatun 

Pornans of previously disturbed areas (F ubebets | and 2) were reclaxmed by recomtouwnmg and 
placang approumnatcty | to 2 fect of soe! over the surface areca to promote plant growth Where 
aceded. cromon control benches were placed across shopes lo munmemure cromon and emteroept and 
comvey storm water runoff 





wheatgrass. fescuc. bluegrass and moegram. legumes such as alfalfa eweetchover amd saenfoun. 
and shrub and forts such as sagebrush rabbetbrush and flan As the grasses and shrubs became 
extabiished, seedlings of Douglas fir, bember pune. and Rocky Mountan jumper were planted 


D. Planting Plan 


The grass and shrub seed mises were planted by broadcast seeding «in some areas a mulch (wath 
tacks fier) was used All tree seedlings were hand planted The seedlings were grown from seeds 
collected on of near the GSM project area Rocky Mountamn pumepers are planted at a demerty of 
20 to SO plants per acre Tree plantings are arranged m wind breaks and thckets thai vary from 
10 to SO trees per acre The north slopes are planted with Douglas fir, south slopes woth bomber 
pene. and the cast and west slopes are mitted. 








E Schedule 


All metigaton wort to replace hatutat for the proposed disturbance of | § acres of nom wetland 
waters of the U.S. is complete. 


F Imgation Plan 

No irngation 1s required for mitigation areas 

G. AsBuilt Condition 

The as-built condrtons of the storm water collection diverwon systerms and reclamation arcas are 
shown on Exhsbits | ana 2) Addrnonal detasls on storm water channel construchon amd 


reclamation activites are wn GSM (199Sa) Annual updates on storm water controls and 
reclamaton are provided to MDEQ and BLM 








VL MAINTENANCE DURING MONITORING PERIOD 

A. Maumtenance Actrvmes 

GSM Gomducts rowtene momacrmng and masmoenance (:f needed) of al! @rverwans and reclamanan 
areas #2 Condon of @ mene perma These momtanng ell comtenue unt! such tome that the 


arcs are docmed wabie by MDE QO and Bi Mo and momncrng and mammenance are mo longer 
novewnary 


B —- Responsible Parties 
Same as in LC 

C Schedule 

Mormtonng of worm waer hannets and reclamation areas esl he conducted manthiy during 


operatiom and annually followong femal reclamation and mene closure | ong term manmocnng 
worl! Comtonue untel each treme that MDE QO and BLM comader final reciamanom to be successful: 





VIL MONITORING PLAN 

A. Performance Critters 

The performance criteria are to masntam the tarpet functions as described im Section III A 

B. Monitoring Methods 

a ne 
previously described 

C Annual Reporte: 

GSM describes reclamation actrvimes on its Annual Report to the MDEQ and Bi M 

D Schedule 


GSMs Annual Report « subeumed to MDE QO and BLM evthen 6 months after year end 











VEL. COMPLETION OF MITIGATION 
A. Nat hoatan of C cmpletcen 


GSM hae compieted mutagahan wart to replace functor Our te the proponed deturhamce of | * 
are of new-wetiand wasters of the |S Ties mumgatmon plan provides motrficaton that final 
mucomss crtena hewe hoon met 


IX. CONTINGENCY MEASURES 


The proposed Guturharce areca of nom- wetland eaters of the | Som | § acres As of February 
199" ths acreage has been replaced by creatom of new ophemeral aurm © ater channels and 
reclamatan to create new habetat areas Al mene ciesure the acreage of Comstructed dorm water 
channets will morease to exther 6 4 acres or 7) 9 acres (noe atlached mam) and the total acreage of 
reclammed revegetated arca will mmcrease to erther || 90 acres or | S89 acres. depending on the 
final mene plan that 1 approved by the MDEQ and BLM The total mitigation acreage at mene 
closure provides for a Comtingerm ) measure 


MDEQ and BLM 1996) Pretemenary Draft Eervronmemtal lmpact Staternem, Golden Sunioght 
Mine, Votummes | and Il. July. 


Golden Sumbght Venes im 1 99Sa Hard Roct Mereng Pert Apphcaton and Plan of 
Operatoms For an Amendment to Operating Perret O06 S August 


Gobden Sunight Memes inc 1995S) Predrcharge Notification for Natorreade Perm 26 for 
Drecharge of Fell Maternal Into Headw mers and laolased Waters of the | meted Mates. 
Goiden Sunight Manes inc ke flerson County Momana December 


US. EPA 1992. A Synoptic Approach to Cumulative Impact Assesement, A Proposed 
Methedelogy EPA G00R-92 167 October 
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1.0 INTRODUCTION 


Ths Gocumrnent represents the results of a screening4evel risk assessment (SLAA) of widille 
resources for the sludge Geposition areas that wil be established a: Golden Sunlight Mines. 
The sludge Geposition areas, or cells, will contain residual solids from a treatment plart 
Gesigned to remove a significant portion of metals and other ions trom mine pit water. This 
Gocument exarnines risk associated with al likely routes of exposure for widille. ft Goes not 
Girectly examnine the potential risks to humans. however, the risks to human health, or the 
lack thereol, can be inferred from the subsequent text. 


The risk to wildlife associated with any human activity is Gependent upon |) the concentration 
of any chemical of concern (COC) to which an organism may be exposed, 2) the route(s) of 
exposure, and 3) the duration of exposure. Organisrns may be exposed to COCs via several 
possible routes, including water, sediment, and food ingestion. Exposure through any of 
these routes depends upon the clear presence of a complete exposure pathway Should a 
pathway not exist, then exposure is not possible and there is an absence of risk, regardless 
of the chemical concentration. 


While this SLRA is, in many ways, a conservative evaluation of risk, @ also atlernpts to 
incorporate realistic assurnptions regarding the likelihood of wildlife exposure to chemicals as 
well as the possible eflects those chemicals may have The methodologies used in this 
SLRA follow USEPA general guidance for conducting ecological risk assessments. 
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Methods for cornpieting rsk assessments (RAs) have been outlined in several USEPA, and 
other, Gocurnents (Norton ef al. 1968; USEPA 1992, 1994; Wentse! ef al. 1994). The 
procedures, however, can be adapted for specific stuations and requirements. in general, 
Ecological Risk Assessment (ERA) methods are similar to those used for human healih risk 
assessments, although assumptions may vary (e.g. protection of populations versus 
protection of individuals). 


The RA framework can be Givided into three phases or tasks. |) problern formulation, 
2) exposure and efiects characterization, and 3) risk Characterization. Each of these phases 
provides i ormation to the next. Once the risk has been characterized, the information can 


be used in risk management. 
2.1 Problem Formulation 


Problern formulation may include, but not be limited to, the following tasks. 


site Characterization 

identification of predicted or actual chemical concentrations 
identification of receptor orgarusrns 

exposure scenarios 

conceptual site models 


This information is needed to properly characterize exposure and effects in step 2 of the ERA 
process. Site cha acterization includes a description of the physical environment of the site, 
including the surface area of the contaminated area, reatrnent of the material, access to the 
area, and availability of aflernate resources. Such information is typically derived trom on-site 


surveys OF project plans. 


An important aspect of probiern formulation is establishing the viability of exposure pathways 
For example, a lake or pond may have concentrations of metals that are high enough to 
cause adverse efiects to large mammals However, if the site is isolated with a high fence 
that prevents access, then there is no exposure and therefore no risk 
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22 Exposure and Effects Characterization 


Exposure Characterization involves the ientiication of the levels of contarninants that a 
receptor organisrn may be exposed to. These levels are then used in the ecological risk 
caicviations. in a complete SLRA_ al complete exposure palfweys would be considered in 
calculating exposure (ie. dose). Any risk assessment requires the application of certain 
assumptions regarding such tings as |) frequency of exposure, 2) ingestion rates, 3) body 
weig't, anc 4) effects fweshoids. 


Efiects characterization includes the establishment of concentratbons (or doses) of Chermcair 
of concern that may cause adverse effects to receptor orgarwarns. Efiects data may come 
trom several sources, including field investigations and laboratory toxicity studies. For most 
SLRAS, Gata are obtained trom existing laboratory studies. Unfortunately, while receptor 
orgarusmns are those species wich are. or may be. found in the study area and thus 
exposed to chemicals of potential concern, toxicity data is generally availabie only on specific 
laboratory organisrns. There is a relatively small poo! of species thal are typically used in 
laboratory studies, including the chicken, mallard duck. mouse, rat, and mink Despite the 
lenited number of test species, data fromm these tests can be extrapolated to wildille species 
by the use of equations which accommodate diflerences in 1) body weight, 2) water 


ingestion, and 3) food ingestion 
2.3 Risk Characterization 


The final phase of a risk assessment is the risk Characterization in this phase the likelinood 
that any adverse efiects would occur is evaluated and, usually, quantified For many SLAAs, 
risk is Quantified by comparing the expected environmental dose (EED) to the effects 
threshold, sometimes referred to as a toxicity reference vaive (TRV) The resulting ratio is 
known as the hazard quotient (40). An HO iess than | indicates the concentration of a 
chemical of concern predicted to be present in the envirunmnent is less than the concentration 
that is expected to cause adverse effects. An HO greater than | indicates that the possibility 
of adverse effects exists. However, f does not imply the adverse effects go exist, bul only 
that further investigation may be necessary Because of the conservative nature of the SLARA, 
HOs could exceed | and still not necessarily indicate adverse effects. 
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3.1 Site Characterization 


Tne Golden Suniight Mine hes in Jefierson County, Montana, northeast of Whitehall and 
northwest of Cardwell The area around the mine is sern-ard, receiving approximately 

12 inches of precipitation per year in the valley and 20 inches in the mountains. There are no 
perennial strearns in the project area boundaries. To the east of the project area, the Boulder 
River runs south to join the Jeflerson River Both rivers are fed by snow mem, the Boulder 
River also receives water trom one or more springs upstream of the Jeflerson River 
confiuence. 


Water trom both the pa and tailings pond at the mine will be treated continuously to remove 
constituents that are believed to be potentially hazardous. The water will be treated to allow 
for the precipitation of solids. The resulting solids, or sludge, will be further dewatered using 
a fiter press. The resulting sludge will have a minimum solids content of 50% by weight. 
Studge will be placed in sold waste disposal ponds or cells, which will be located on the 
surface of Tailling impoundment No. 2. The cells will be lined with a 60 mil High Density 


Polyethylene (HOPE) liner. 


in years 0 through 10, two, 184 foot square (34,000 ft’) cells wil be used. After year 10 cells 
will be 200x200 (40,000 ft’). Celis wil be bounded by 24 foot high compacted berms. Active 
Celis will be surrounded by wildlife contro! fences (at least 6 feet high) to prevent large 
animals trom gaining access to the sludge cells. Water reciain ponds wil be netied. There 
will be at least two cells active at any one time Sludge will be deposited in one cell while the 
other is drying out or being compacted During the drying process the sludge will be 
periodically disked to enhance the rate of evaporation. 


Each cell will be filled until the sludge reaches a compacted depth of approximately 20 feet. 
At that time a geomembrane will be placed on the surface of the compacted sludge and 
capping materials that had been removed prior to cell construction will be replaced. The soi 


will then be revegetated 
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32 Predicted Chemistry 


Concentrations of chermcais predicted to be present in the studge are not eveliabie 
However, concentrations of some metals were measured i sludge extract using the Tomolly 
Crraracteristc Leaching Procedure (TCLP). Those concentrations are presented in Table O-1 


Western Technology and Engineering (WESTECH) (1991) described seven wit te comunity 
types in the Golden Suntight area, the first six of which were initially described by Trout 
(1968). Those areas are: 


Juruper /Mourtain Mahogany 
Douglas-fir /idaho Fesoue 
Urnber Pine / Juniper 

Big Sagebrush /Grass 

Needie and Thread /Bive Grama 
Biuebunch Wheatgrass /idaho Wheatgrass 
Disturbed (e.g. grazing, roads, etc) 


These communities may Occur as isolated groups throughout the project area However, as 
expected, much of the mine area is Classified as disturbed due to intensive Numan activity, 
both current and historic. Even though much of the mine area, including the location of the 
sludge cells. is Classified as disturbed. there are small areas of undisturbed habitat When 
combined with reciaimed sites at the mine and considering the restricted Nurnan access of 
the mine itself, these areas create habitat for a variety of wiidiile species that have adapted to 
the presence of humans and hurnan activity 


WESTECH (1994) reported that 268 birds, 64 mammais. nine fish, six arnphithans, and seven 
reptiles may possibly occur in the vicinity of Golden Sunlight Mine based upon a review of 
previous studies Species occurrence in the mine area was considered when selecting 
receptor species: 
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34 Receptor Orgeniems 
341 Guidelines tor Selecting Receptor Species 


An evponart ira nm the completion of an ERA « the selection of appropruile receptor 
species. The criteria tor selection of receptors motudes commeration of |) tasonornc levels, 
2 voptuc levets, 3) habhats. and 4) body swe = These factors are enporiat smce orgaree Ts 
frat CcOupy Gifleret ecological niches may be exposed not Orly Proug? Glflerent palherys. 
tus 81 to Giflerert levels of ComiaTnets $= in addition orgarwerns Mal are Ceerned soc.w!, 
wgrvicaert jeg  Trestened and endangered) ay also need to be motuded as recepto: 
speces The tofiowing section briefly describes etch orgarnerns Mave been Wentihed «: 
receptor specees and the ratonaie tor hat setechon 


The toiowing species were selected as potential receptors to be motuded m the Golden 
Sunigrt ERA ‘ 














Deer Mouse Peromyscvs Maricuiatus 


Large Opporturustic /Omrwvorous Marnnai Coyote Carws latrans 

Large Herbrvorous Marnrnai Big Garne Vox 9e Odocotieus herons: 
Birds 

Ornewvorous Ground Feeding Bird Acmencan Robin = Turdus mugratorius 
Bird of Prey Amerncan Kestrel falco sperverns 





These specees were selected as representing several ecological ruches and potential 
exposure pathways Following is a bref discussion of each receptor species 


342 Oeer Mouse 


The range of the deer mouse covers most of the Un’ = States and Canada & is generally 
found in dryland Mabiats and leeds on seeds. nuts. acorns and msects (Burt and 
Grosserheder 1976) Body length of the adull 8 apprommatety 122 to 229 mn inctuding 
the tall, weight ranges fromm 16 to 35g Deer muce were reported in the Golden Sunight Mine 
area (WESTECH 1991) The Geer mouse was included as a receptor species since | 
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represe ts smal Merbewores at eo Nor De resincted Dy estiutors bane: sh as 8 
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343 Coyote 


ARMOUg? Bf OMe Whe COYON PODULRIIONE were reduced Over much of he western United 
States Me specees as Made 2 Gavaic eluen and Oe can be seen abet rare a: te 
east at he Aflac coast & & very Common © fe eesten United Stses at eas tour to 
be presert = the Gowen Sunhgtt Mine study ares (WESTECy 1991) Coyotes wag 
between 9 and 22 eg males tend to be larger arn tenees Coyotes are prenarty nochrena 
athougn they may Le seen Guring he Gay as eek The coyote 6 an apporirwsic teeder and 
scavenger = wil eat plants and awa mchuding per Dees muce wood rat anteiope 
sQurrets and rabtts Coyotes frequently seet of Grrming wate and may even dig Coen to 
reach @ (Miter and Stebiws 1964) 


Coyotes typoally make of ube exmnting dens tor shelter and to rase young Yous are 
typically Dorn im Apri and May Coyotes may range over several square kilometers im search 
of tood 


344 Mute Dew 


The range of the ruse deer covers af of the western great plans form Memco to Canada 
Mule deer we large herbvores wiih males reactwng wegtts of up tc 180 ag although 
average wets are appromrmatety G2 ag Ague females wegh anpromrnaety 70 kg 
Atthough gene aly nonrmugratory on the piaima im the mourtans muse Geer tern to move to 
higher ground in the spring and return to lower elevations in the winter Mule deer were 
found on reclarned disturbed and irnber pine /jurwper habitats Guring an August 2 199! 
survey (WESTECH 1991) Mule Geer tracks and pefiet groups were found im af habitats in 
every mune permet amendment 


The mule deer is primary a browser during the winter feeding on shrubs (eg sagebrush 
and mountain mahogany) and twgs The praportion of grasses im the diet moreases Guring 
the warmer montne Although mute deer can satiety sorne of thew water needs rough ther 
chet they wil ingest water Girectly Availability of water can in tact mfvence distribution of 
Geer (Hervert and "rausman 1986) Deer may utlhze man made wate supphes Buch as Cattle 
tans (Ragotriue | G88) 
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Areca (ls are Crates Mat ae tor Prougro Me Untied Sumes © a varety of 
NEDO MOUND SOOdaTM SeETER BOvDS ac pares Maier anc tevuies are seni © 
ere wi @ average weqs! 9 approernaiey © g (USEPA '9E2} Aoten ihe mont 
Preven ae gourd feodryg beds Mtl es worms: ree ac ful Robes Neve been 
Observes _! he Gosten Surigtt Mire sgt (WESTECH 1991) Robes represent a large 
PRs of gord teedry bros Mat ae prey and secorary COMmUT™ ern and That mugtt 
teed © he sludy area 


© @ common to mokude a rapio a3 8 receptor speces tor ras ansesemerts Raptors 
represert tap devel Carrevores and us are poterthaly af nae form Chernoals that trornagey 
Lime os! raptors. male hestrets are shghty emake Mar tenaies The mean went of a 
ternale & approsrnately 130g he mea seg of a male 6 appromrnately 113 g USEPA 
1932) Kestres teed on many binds Of anal. Mh meects repties smal manna 
ard beds = They are fourd © @ variety of habitats fromm Mghty uberwed areas to rerrote 
locahons: 


Tre Arnencan kestrel was the ory raptor observed af he mine site Guring Ihe 199! 
recommanssance affhough Goiden Sunkgh pernonne! reported seerng red tated Naeks 
quiden eages and wuttures (WESTECH 1991) 


35 Whdwte Exposure Scenarios 


For @ receptor orgarwern to be commidered m the rint assessment there mus! be a sigrhoart 
and complete exposure paltway via one or more sources After a rewew of the Matis of the 
receptor species. and consdering the siructure of the ote ff was comchuded hat no 


comnplete exposure pathways ens! tor the toowing reasons 


@ A tal widdilte tence wi surround the sludge cells ahen they are im operation The 
tence wil prevent access Dy al bul the ermaiies! manwnais Therefore even though 
ruse Geer and coyotes may pass Close to the siudge cells they Cannot enter the 
wea 








a ee 
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There wif be mo vegetahor grossing m the sludge celts After sludge has Deen 
Gepostied © 8 Cel to 8 Certan Gap the siudge ei be ef to Gy ot Overs he 
treme ( ei be penodoaly Gaeed ad Men emer 2% mosivve Gs reached f aif be 
compacted ‘Toeretore "Oo vegetahon aif be allowed to gos There wif be nol 
© te siuage cel to sfract sal ™aTrhas OF herbworous Drds Oo plats seeds 
but etc Sot tarw popwstions woud also be essethaly noneusiet srce Mere 
wil De very ithe organc “ate to ea Peon sapods cole aces nensiodes 
ex © feed on Pvertetrste-esing Orcs lee robes wif not be stracted to he 


Budge com 


Tre absence of eval ate als and Deda moecth and repiies wil prectde he use 
of the sludge cols as eding grounds ter large beds such as fhe kestre: Other 
areas OF ard new the wre Neve much Maghe Soneiies Of prey speces arc wif 


Drove SUDSIaThaly "Ore afractve than he siuage celts 


Sroe af ruc wate form the ste wil be coflected and returned to the water 
reatmert plat Pere 6 mo et ansc”cmied ei sohine metas hat mgt be found 
mm the water 


Once a cat @ ful @ MPDE liner wil be placed over the sludge and the cof will be 
ROE wh OnQha Tamera removed fom me Bie Tal Men he evegetmed 7 
CAOONG & propery performed the Budge wil be soumed and shoud not pose 2 se 
ate onare 


26 Conceptua! Ste Mode 


As described © section 34 no complete exposure pathways were Gertihed tor wictite at the 
Goider Suninght Mine shudge treatment taciity The resulting conceptual ple mode! « 
usrated rn Figure O' No rah to wide 6 artopated for he sudge cols The absence 
of ree @ dependent upon manrtoenance of the taciites and metitiong controls such as the 
wide tence ruc wate coflection syste’ shige dishing and capping a clomure Should 
hese contro! pytierns Drege down the rink to wiciille may morease 
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FIGURE ©-' CONCEPTUAL SITE MODE, OF 'E GOLDEN GUNLIGH” RE G.UDGE CEBPORA ante 


SES’ OOP AVAILABLE 
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40 SUMMARY 


© order to reduce Concentrations of ™etals anc offer ons © pl lane and talings 
moounanern wate « the Goer Sunagt Mine m Mortane the wate od be rested using 
Chermecal preoptation ‘he resulting studge @@ be placed © large open ots oF cells. to 
aioe wale '0 evaporate Afer he studge Nas "eached a compacted dep of appromrnatety 
20 wet he cots e@ be Capped anc ‘evegetatiec 


AOU? turveyt Nave ndcaled Tel severs ipeces of Mannals anc bros can be found 9 
"ve were wea He studge restmert celts «@ pose ~o "a fo ay Speces "he absence of 
3 Que to he act Of ay COTpHETe expOBUE DaiIrweys 4 widille fence surrounding he 
wage cel: a! prevert ange TaT nas for scoeseng Te area Because he studge ad De 
Garec of 2 eQum Dass vegelator 6 “ol expected tl) gow - he cefts ‘here at 
eretore De 1.0 food © siract smal Te Tnes oO Deda Alhoug? smal Tarra may 
occaborely pass Troug? Pe ce®s and Orcs “ay anc or Me sudge Buc” “Sisto smo 
be ‘are and e@ “or comstivte «4 wate exposure paleay 
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